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k Paper IF Citations

2272 SE

2271 i×øcøöá−·°t×øöEøfEz−p₁°óøíec−í°₁Etet°íí°c°·e₂EtøEpöte·₁×öEs×·°ö³₂Efø₁E{°₁·ete³Ekeí×∙e₁αEøfE
j×₂pí°t×öSE

2270 hEuewEzetEøfEp₂ø₁et×c−í°₁QEoøóøc¹×₁°íEtet°ív₁·°ö×cEm₁°óewø₁ä₂Ew×t¹E−cpE{øpøíø·αSE

2269 ke₂×·öQEzeífRh₂₂eó±íαQE°ö³Ezw×tc¹°±íeE†ett°±×í×tαE×öEoα³₁øp¹ø±×cQEoα³₁øp¹×í×cQE°ö³Eq°ö−₂Ekeö³₁×t×cE
s×·°ö³nøí³Eu°öøp°₁t×cíeEoα±₁×³Et°te₁×°í₂SE

2268 SE

2267 u−cíe°t×øöEr×öet×c₂E°ö³Etøíec−í°₁Etec¹°ö×₂óE×öE{₁°ö₂×t×øöRtet°íEu°öøp°₁t×cíeEmø₁ó°t×øöaE{¹eE
pöt₁×·−×ö·QEpöfø₁ó°t×∙eEj°₂eEøfE°Ei×óet°íí×cEw₁ec−₁₂ø₁QEγ”MVQZRjvkNp₁powvY—WηWSE

2266 vöeRwøtEjøö³eö₂°t×øöEøfEm−₁f−₁°íE°ö³Ese∙−í×ö°te₂aEhEuø∙eíEtet¹ø³Efø₁Ej°₂₂°∙°E|₂eE×öEzαöt¹e₂×₂EøfE
i×øf−eíEw₁ec−₁₂ø₁₂SE

2265 k×¹α³₁øΔα±eöβøq−×öøöeE°₂Es×öäe₁Efø₁Et¹eEzαöt¹e₂×₂EøfEwe₁ó°öeötíαEwø₁ø−₂Ehí−ó×ö−óE
tet°ív₁·°ö×cEm₁°óewø₁ä₂SE

2264 tøíec−í°₁Eyecøó±×ö°t×øöEw¹eöøóeö°E×öEw°íí°³×−óMppNRi°₂e³EzeífRh₂₂eó±íe³EjøópíeΔe₂SE

2263 w¹øtøc¹eóøt¹e₁°pe−t×cEw₁øpe₁t×e₂EøfE°Es×öe°₁E{et₁°pα₁₁øíeEw°íí°³×−óMppNEjøópíeΔE³×₂pí°α×ö·E°öE
lΔcept×øö°ííαEo×·¹Ew¹øtøtøΔ×c×tαEpö³eΔSE

2262 ye·×ø₂eíect×∙eEm−öct×øö°í×β°t×øöEøfEt¹eE”cíø₂øRVRji_oVU—Ehö×øöEt¹₁ø−·¹Epø³øö×−óE“w×tte₁×øö₂SE

2261 SE

2260 SE

2259 j°öEz×ó−í°t×øö₂E°ö³Etø³eí×ö·Ekec×p¹e₁EutyEk°t°Efø₁Ejøöfø₁ó°t×øö°íElq−×í×±₁×°fE
h₁·×ö×öe}°₂øp₁e₂₂×öSE

2258 y°t×øö°í×β°t×øöEøfEt¹eEteó±₁°öeEwe₁óe°±×í×tαEk×ffe₁eöce₂E×öE°Eze₁×e₂EøfEhö°íø·−eEjαcí×cE
kec°pept×³e₂SE

2257 k×₂cø∙e₁αE°ö³Ezt₁−ct−₁ehct×∙×tαEyeí°t×øö₂¹×p₂EøfE°Eo×·¹íαEzeíect×∙eEi−tα₁αíc¹øí×öe₂te₁°₂eEpö¹×±×tø₁E
±αEzt₁−ct−₁eRi°₂e³E}×₁t−°íEzc₁eeö×ö·SE

2256 k×₂cø∙e₁αEøfE°EwøteötE°ö³Ezeíect×∙eEjø°ct×∙°tø₁Eh₂₂øc×°te³Eh₁·×ö×öeEtet¹αít₁°ö₂fe₁°₂eEVEMjhytVNE
pö¹×±×tø₁E±αE}×₁t−°íEzc₁eeö×ö·SE
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2255 m×₁₂tEzt₁−ct−₁ehct×∙×tαEyeí°t×øö₂¹×pEøfEV]Roα³₁øΔα₂te₁ø×³Eke¹α³₁ø·eö°₂eE{αpeEVYEuøö₂te₁ø×³°íE
pö¹×±×tø₁₂E°ö³Ej₁α₂t°íEzt₁−ct−₁e₂E×öEjøópíeΔEw×t¹Et¹eElöβαóeSE

2254 w¹øtø₁e³øΔRj°t°íαβe³EjoEjα°ö°t×øöEøfE|ö°ct×∙°te³Ezecøö³°₁αE°ö³E{e₁t×°₁αEhí×p¹°t×cEhó×öe₂aE
s°teRzt°·eEm−öct×øö°í×β°t×øöE°ö³Etec¹°ö×₂t×cEzt−³×e₂SE

2253 lópíøα×ö·E†°te₁E°₂Et¹eEoα³₁×³eEzø−₁ceE×öEzαöt¹e₂×₂aEhEj°₂eEzt−³αEøfEk×±ø₁øöEte³×°te³EhíäαöeE
oα³₁ø°₁αí°t×øöSE

2252 líect₁øöE{₁°ö₂fe₁E°c₁ø₂₂Eøw¹eöαíeöeE†×₁e₂SE

2251 w¹øtøRj₁ø₂₂Rs×öä°±íeEwøíαóe₁×cEvptøeíect₁øö×c₂Ei°₂e³EøöEt¹eE”WEPEW—Ejαcíø°³³×t×øöEye°ct×øöEøfE
j×öö°ó×cEhc×³SE

2250 w¹øtøRj₁ø₂₂Rs×öä°±íeEwøíαfí−ø₁eöe{₁×°₁αí°ó×öeEMwmw{hhNEjøpøíαóe₁Ei°₂e³EøöEt¹eE”WEPEW—E
jαcíø°³³×t×øöEye°ct×øöE°ö³Ept₂E|₂eE°₂EoøíeR{₁°ö₂pø₁tEs°αe₁E×öEvslk₂SE

2249 zαöt¹e₂×₂EøfEhíä°í×öeEhö×øöElΔc¹°ö·eEteó±₁°öe₂Ew×t¹Ej¹eó×c°ííαEzt°±íeEpó×³°βøí×−óEj°t×øö₂aE
|öeΔpecte³Ej₁ø₂₂Rs×öäe³Et°c₁øcαcíe₂Ef₁øóEy×ö·Rm−₂e³EyvtwEtøöøóe₁₂SE

2248 zαöt¹e₂×₂EøfEye³øΔEwøíαóe₁Eu°öøp°₁t×cíe₂Ei°₂e³EøöEwøíαM∙×öαíEc°tec¹øí₂NE°ö³E{¹e×₁Elíect₁ø°ct×∙×tαSE

2247 jøö₂t₁°×ö×ö·Ej°₁±øöEu°öøt¹₁e°³Ezt₁−ct−₁e₂E±αElΔpe₁×óeöt°íE°ö³Ej°íc−í°te³Eu−cíe°₁Et°·öet×cE
ye₂øö°öceEzpect₁°SE

2246 mø₁ó°t×øöEøfEk×Rte₁tR±−tαí−₁e°Ef₁øóE°Etøöøö−cíe°₁Ep₁øöE{₁×₂M×₂øcα°ö×³eNEjøópíeΔSE

2245 w¹ø₂p¹×öøR{₁×°βøíeEs×·°ö³₂Efø₁Ew°íí°³×−óRj°t°íαβe³Ej₁ø₂₂Rjø−pí×ö·SE

2244 kete₁ó×ö×ö·Et¹eEj°t°íα₂tEw₁øpe₁t×e₂E{¹°tEse°³EtøEo×·¹Ehct×∙×tαE°ö³Ezeíect×∙×tαEfø₁Ej°t°íαt×cE
oα³₁ø³eøΔα·eö°t×øöEw×t¹Ey−t¹eö×−óEw×öce₁EjøópíeΔe₂SE

2243 wα₁×³×öeE†×ö·t×pE×öE”w³MwαRtβuojNW—WPEjøópíeΔEp₂E°Ew₁øtøöEz¹−ttíeE×öEt¹eEj°t°íαt×cEoα³₁ø°ó×ö°t×øöE
øfEhíäαöe₂SE

2242 höElöt₁αEøfEt¹eEj¹eóø₂eíect×∙eEz−íføRjí×cäEye°ct×øöE×ötøEt¹eEzp¹e₁eEøfEu−cíe×cEhc×³₂SE

2241 y¹ø³×−óRj°t°íαβe³EyøøóE{eópe₁°t−₁eEjjEhct×∙°t×øöEøfEjαcíøp₁øp°öøíEfø₁EvöeRztepEhcce₂₂EtøE
k×∙e₁₂eEVQ[Rk×äetøöe₂SE

2240 zαöt¹e₂×₂EøfEt¹eE{°ΔøíEjø₁eE∙×°Ej°t°íαt×cEh₂αóóet₁×cEVQYRh³³×t×øöEøfE°öEhíäαíβ×₁cøö×−óEu−cíeøp¹×íeSE

2239 SE

2238 i×₂ó−t¹Ehcet°teE°₂E°Ej°t°íα₂tEfø₁Et¹eEzeq−eöt×°íEw₁øtø³e±ø₁øö°t×øöEøfEk×RE°ö³E{₁×±ø₁αí°te³E
pö³øíe₂SE

(-)
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2237 Xhíäαípe₁øΔαRXRcα°öøRøΔ×ö³øíe₂Ef₁øóEWjα°öøRWR³×°βøup¹eöαíR°cet°ó×³e₂E∙×°Ejαcí×β×ö·Ej°₁±eöeE
pö₂e₁t×øöE°ö³Ez−±₂eq−eötEy°³×c°íEvΔ×³°t×øöSE

2236 jøó±×ö°tø₁×°íEneöe₁°t×øöEøfEj¹eó×c°íEk×∙e₁₂×tαE±αEye³øΔElöβαóe₂E×öEj¹°etø∙×₁×³×öEi×ø₂αöt¹e₂×₂SE

2235 hEs×·¹tRpö³−ce³E}×öαíø·ø−₂Eu°β°₁ø∙R{αpeEjαcí×β°t×øöSE

2234 zαöt¹e₂×₂EøfEt¹eEjαcíø¹ept°”e—¹α³₁×ö³°öeEjø₁eEøfEt¹eEt°₁×öeEoøóø∙e₁₁−cø₂°öeEk×te₁peöø×³E
n°·−ö×öElSE

2233 zαöt¹e₂×₂EøfEz−±₂t×t−te³Ew₁×ó°₁αEieöβαí°ó×öe₂Et¹₁ø−·¹Ejøppe₁Rj°t°íαβe³Ej₁ø₂₂Rke¹α³₁ø·eö°t×∙eE
jø−pí×ö·SE

2232 ye°ct×øöEtec¹°ö×₂óEøfE°Euøö¹eóeEp₁øöElöβαóeEj°t°íαβe³EvΔ×³°t×∙eEjαcí×β°t×øöE∙×°EjjEiøö³E
mø₁ó°t×øöSE

2231 hcce₂₂EtøEj¹×₁°íEnhihEhö°íø·−e₂Eie°₁×ö·E°E{₁×fí−ø₁øóet¹αí°te³EhííRj°₁±øöEx−°te₁ö°₁αE
zte₁eø·eö×cEjeöte₁Et¹₁ø−·¹E†°te₁Rw₁øóøte³Ev₁·°öøc°t°íαt×cEt×c¹°eíEye°ct×øö₂SE

2230 zαöt¹e₂×₂EøfE°Eo−ó°öE|₁×ö°₁αEtet°±øí×teEøfEw₁ø₂t°·í°ö³×öEkWSE

2229 j°t°íαt×cEz−íf°óøαí°t×øöEøfEhícø¹øí₂Ew×t¹Ehct×∙°te³Eh₁αíEz−íf°ó°te₂SE

2228 m−₂e³Eoα±₁×³Es×öäe₁₂Efø₁Etet°ív₁·°ö×cEm₁°óewø₁äRke₁×∙e³Ei×f−öct×øö°íEvΔα·eöElíect₁øc°t°íα₂t₂SE

2227 u°p¹t¹°íeöeE{et₁°c°₁±øΔα³××ó×³eRi°₂e³Eö{αpeEwøíαóe₁₂Ew×t¹Eyeóø∙°±íeEzøí−±×í×tαE∙×°E{¹e₁ó°ííαE
jíe°∙°±íeEz×³eEj¹°×ö₂SE

2226 zeíect×∙eEtøíec−í°₁íαEte³×°te³Ew₂e−³øc°p°c×t×∙eEzep°₁°t×øöEøfEpøö×cEzpec×e₂E×öEzøí−t×øöSE

2225 m°₂tRi°cte₁×c×³°íElffectEøfEwøíα×øöEjøópíeΔEu°öøp°₁t×cíe₂EøöEn₁°óRue·°t×∙eEi°cte₁×°SE

2224 vöeRwøtEj°₂c°³eEzαöt¹e₂×₂EøfEtøöøRE°ö³Ek×₂−±₂t×t−te³Ew×pe₁×³×öe₂E°ö³Ewα₁₁øí×³×öe₂E−₂×ö·E
j°₁±øΔαí×cEhc×³Eye³−ct°₂eEMjhyNE{₁°ö₂°ó×ö°₂eEMR{hNQE°ö³Epó×öeEye³−ct°₂eEMpylkNEi×øc°t°íα₂t₂SE

2223 søö·Rs×∙e³Ewøíαóe₁Rz−ppø₁te³Ek×óe₁×cEj×öc¹øö°Ehíä°íø×³Ev₁·°öøc°t°íα₂tE×öEt¹eEh₂αóóet₁×cE
hó×ö°t×øöEøfEWvΔ×ö³øíe₂SE

2222 hó×³°teEjøópíeΔe₂EøfE{°öt°í−óE°ö³Eu×ø±×−óEfø₁Et¹eEoα³₁ø°ó×öø°íäαí°t×øöEøfE|ö°ct×∙°te³E
híäeöe₂SE

2221 o×·¹íαEzeíect×∙eQElff×c×eötEkeøΔα·eö°t×∙eEoα³₁ø·eö°t×øöEøfEhó×³e₂Ej°t°íαβe³E±αE°Et°ö·°öe₂eE
w×öce₁EjøópíeΔE∙×°Etet°ís×·°ö³Ejøøpe₁°t×øöSE

2220 z×teRk×₁ecte³Ej¹eó×c°íEt−t°t×øö₂EøöEh±βαóe₂aEs°₁·eEy°teEhcceíe₁°t×øö₂E×öEt¹eEj°t°íα₂×₂E±αE
lΔc¹°ö·×ö·Et¹eEm−öct×øö°í×βe³Ezó°ííEuøöp₁øte×öEjøópøöeöt₂SE
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2219 {øwRkuqQE°Ezeíect×∙eEpö¹×±×tø₁EøfElö³øpí°₂ó×cEyet×c−í−óEní−cø₂×³°₂eEppElΔ¹×±×t×ö·Ehöt×fí°∙×∙×₁°íE
hct×∙×tαSE

2218 |öcø∙e₁×ö·Et¹eEo×³³eöEhöt×±×øt×cEwøteöt×°íEøfEj°öö°±×₂SE

2217 {−ö×ö·Ej₁ø₂₂Rjø−pí×ö·Ehpp₁ø°c¹e₂EtøEjXEtø³×f×c°t×øöEøfEXke°β°p−₁×öe₂SE

2216 mí−ø₁e₂ceötEpoEpö³×c°tø₁₂Efø₁Eue−t₁°íEtøEue°₁Rhíä°í×öeEjøö³×t×øö₂Ei°₂e³EøöE_pó×öøpα₁øö×öE
ke₁×∙°t×∙e₂SE

2215 {wøRhcceptø₁Ejα°ö×öeRi°₂e³Emí−ø₁e₂ceötEpö³×c°tø₁Efø₁EuhkMwNoE×öE{−óø₁EjeííEtø³eí₂SE

2214 hEo×·¹Rj°p°c×tαQEye∙e₁₂×±íeEs×q−×³Ev₁·°ö×cEoα³₁ø·eöEj°₁₁×e₁aEoWyeíe°₂eEw₁øpe₁t×e₂E°ö³E°öE
hppí×c°t×øöEtøE°Em−eíEjeííSE

2213 zte₁eø₂pec×f×cElp×t°Δ×°íEn₁øwt¹EøfEi×í°αe₁e³Ewø₁ø−₂Etøíec−í°₁Euetwø₁ä₂SE

2212 hc¹×e∙×ö·Eye∙e₁₂×±íeEzeö₂×ö·EøfEu×t₁øΔαíE±αE{−ö×ö·Et¹eEs×·°ö³Elö∙×₁øöóeötEøfEhβ°ó°c₁øcαcí×cE
jøppe₁MppNEjøópíeΔe₂SE

2211 vöRE°ö³EvffRjαcíeEj°t°íα₂tEjøøpe₁°t×∙×tαE×öEhö×øöRi×ö³×ö·Ej°t°íα₂×₂SE

2210 iø₁×ö×cEhc×³Ej°t°íαβe³Ezte₁eøRE°ö³Eye·×ø₂eíect×∙eEjø−pí×ö·₂EøfEníαcø₂αíEtet¹°öe₂−íføö°te₂SE

2209 {α×ö·E°Etøíec−í°₁Ev∙e₁¹°ö³EröøtEøfEz×ö·íeEo°ö³e³öe₂₂E°ö³Eh₂αóóet₁×cEj°t°íα₂×₂Ew×t¹Et¹eE
jø₁₁e₂pøö³×ö·Ew₂e−³økXzαóóet₁×cE{₁efø×íEröøtSE

2208 zeö₂×t×∙eE°ö³Ehcc−₁°teEVXjEr×öet×cEp₂øtøpeElffectEte°₂−₁eóeöt₂Elö°±íe³E±αEwøí°₁×β°t×øöE{₁°ö₂fe₁SE

2207 lö¹°öce³Euøöeöβαó°t×cEyuhEjøpα×ö·Ew×t¹EWhó×öø×ó×³°βøíeEhct×∙°te³Eu−cíeøt×³e₂SE

2206 löβαóeRte³×°te³Ek×₁ect×øö°íE{₁°ö₂pø₁tEøfE°Ezó°ííRtøíec−íeE†°íäe₁E†×t¹Ej¹eó×c°ííαEp³eöt×c°íEmeetSE

2205 zαöt¹e₂×₂QEzt₁−ct−₁eQE°ö³Eye°ct×∙×tαEøfE°E{e₁ó×ö°íEt°·öe₂×−óEoα³₁×³eEjøópø−ö³Ew×t¹E°Ej°₁±°t₁°öeE
tøt×fQE”{×₂ów₁×ieöβ—t·oaEhEt−ít×f−öct×øö°íEj°t°íα₂tEfø₁Eoα³₁ø₂×íαí°t×øöE°ö³Eoα³₁ø±ø₁°t×øöSE

2204 zeíect×∙eEz×ö·íeEjM₂pXNmEiøö³Ejíe°∙°·eE×öE{₁×fí−ø₁øóet¹αí°₁eöe₂aEte₁·×ö·E}×₂×±íeRs×·¹tEj°t°íα₂×₂E
w×t¹Esew×₂Ehc×³Ehct×∙°t×øöSE

2203 “×öcE°ö³Et°·öe₂×−óEj°t°íα₂t₂Efø₁Et¹eEoα³₁ø₂×íαí°t×øöEøfEj°₁±øöEk×øΔ×³eSE

2202 níαcøó×óet×cEv₁°ííαEi×ø°∙°×í°±íeEseciEpö¹×±×tø₁₂EiíøcäEi×øf×íóEmø₁ó°t×øöEøfEw₂e−³øóøö°₂E
°e₁−·×öø₂°SE

(-)
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2201 zeíect×∙eE”VQY—Roα³₁ø∙×öαí°t×øöEøfEVQXRk×eöe₂Ew×t¹E|ö°ct×∙°te³Evíef×ö₂Elö°±íe³E±αEp₁øöEk××ó×öeE
j°t°íα₂t₂SE

2200 kαö°ó×cEjø∙°íeötEtet°t¹e₂×₂E×öEt¹eEjjTjuElΔc¹°ö·eE±etweeöEröøe∙eö°·eíEjøópø−ö³₂E°ö³E
pó×öe₂SE

2199 {øt°íEzαöt¹e₂×₂EøfEt¹eEuø₁¹°₂−±°ö°öEhíä°íø×³Eztep¹°³×°ó×öeSE

2198 lΔpíø×t×ö·Ewøteöt×°íEpö∙e₁₂×øöEfø₁Ew¹øtø×ö³−ce³Et−ít×eíect₁øöE{₁°ö₂fe₁E°ö³Ehcc−ó−í°t×øöEøfEye³øΔE
lq−×∙°íeöt₂E×öE°Etøíec−í°₁Eoept°³SE

2197 r×öet×c₂EøfElíect₁øp¹×í×cEmí−ø₁×ö°t×øö₂EøfElö°ó×öe₂E°ö³Ej°₁±°ö×øö₂aEjøóp°₁×₂øöEøfEt¹eEmí−ø₁×ö°t×ö·E
wøwe₁EøfEumEye°·eöt₂SE

2196 SE

2195 wøíαøíef×öwøí°₁EiíøcäEjøpøíαóe₁₂Ef₁øóE}e₁₂°t×íeEuewEt°c₁øóøöøóe₁₂SE

2194 |öeΔpecte³Eoα³₁°te³Elíect₁øöEzø−₁ceEfø₁Ew₁ep°₁°t×∙eE}×₂×±íeRs×·¹tEk₁×∙eöEw¹øtø₁e³øΔEj°t°íα₂×₂SE

2193 m₁°·óeötRi°₂e³Ejø∙°íeötEs×·°ö³Ezc₁eeö×ö·Elö°±íe₂Ey°p×³Ek×₂cø∙e₁αEøfEpö¹×±×tø₁₂Efø₁Et¹eEyiyElXE
|±×q−×t×öEs×·°₂eEovpwSE

2192 yep−₁pø₂×ö·Euøö¹eóeEp₁øöEoα³₁øΔαí°₂e₂E{øElö°±íeEj°t°íαt×cEu×t₁×íeEpö₂t°íí°t×øöEt¹₁ø−·¹E°öEhβ×³øE
n₁ø−pEh₂₂×₂t°öceSE

2191 m°ttαEhc×³Em−eíe³E{₁°ö₂óeó±₁°öeEj¹íø₁×³eE{₁°ö₂pø₁tSE

2190 SE

2189 ye°₁₁°ö·eóeötRm₁eeEoα³₁øΔαí°t×øöEøfEtet¹αíc−±°öe₂E±αE°Ejαtøc¹₁øóeEwYZUaE{¹eEj°₂eEfø₁E
kαö°ó×c°íEjø−pí×ö·EøfEjoEh±₂t₁°ct×øöE°ö³Eye±ø−ö³SE

2188 zeíect×∙eEjøö∙e₁₂×øöEøfEj°₁±øöEk×øΔ×³eEtøEmø₁ó°í³e¹α³eE∙×°E°Ei×₂M₂×íαíN°cet°íaEpöcø₁pø₁°t×øöEøfE
p₂øtøp×c°ííαEs°±eíe³EjVEtø×et×e₂Eke₁×∙e³Ef₁øóEj°₁±øöEk×øΔ×³eE×ötøEv₁·°ö×cEtøíec−íe₂SE

2187 {×óeRkepeö³eötEzw×tc¹×ö·EøfEjøö₂t×t−t×øö°íEkαö°ó×cEs×±₁°₁×e₂E°ö³Euetwø₁ä₂Ef₁øóEr×öet×cEtøE
{¹e₁óø³αö°ó×cEk×₂t₁×±−t×øö₂SE

2186 hβø±eöβeöeRlq−×ppe³Ejø∙°íeötEv₁·°ö×cEm₁°óewø₁äaEs×·¹tRvpe₁°te³Eye₂e₁∙ø×₁SE

2185 h₂pe₁·×øí×³e₂EhE°ö³EiaEjø₁eEzt₁−ct−₁°íEl₂t°±í×₂¹óeötE°ö³Ezαöt¹e₂×₂EøfEzt₁−ct−₁°íEhö°íø·−e₂SE

2184 lΔc×tøöEkαö°ó×c₂EøfEw¹øtøeΔc×te³Eweö³°ötEwø₁p¹α₁×öEwøíαóe₁₂E×öEzøí−t×øöE°ö³E×öE{¹×öEm×íó₂SE
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2183 zαöt¹e₂×₂EøfEwα₁×³×öeE°ö³Ewα₁°β×öeimXEjøópíeΔe₂E°ö³E{¹e×₁Ej¹°₁°cte₁×β°t×øöE×öEzøí−t×øöE°ö³Ezøí×³E
zt°teSE

2182 {°×íø₁×ö·Ei×ceííeEtø₁p¹øíø·αE°ö³E{¹e₁ó°íEzt°±×í×tαEw×t¹Es°öt¹°ö×³eRj¹eí°t×ö·Ej¹øíe₂te₁øíE
jøöá−·°te₂SE

2181 tø³−í°₁Eh₂₂eó±íαEøfEwøíαMö°p¹t¹°íeöeE³××ó×³eNE°ö³Ey−MppNEkαe₂Efø₁E°öElff×c×eötEs×·¹tRpö³−ce³E
j¹°₁·eEzep°₁°t×øöE×öEo×e₁°₁c¹×c°ííαEjøöt₁øííe³Ewøíαóe₁Eh₁c¹×tect−₁e₂SE

2180 o°×₁αEoα±₁×³Eu°öø₁°ttíe₂EøfEwí°t×ö−óEu°öøcí−₂te₁₂Ew×t¹Ek−°íRye₂pøö₂×∙eEwøíαóe₁Ez¹eíí₂Efø₁E
jøöf×öe³Eu°öøc°t°íα₂×₂SE

2179 mí−ø₁øRE°ö³Ej¹íø₁øfe₁₁øceöeaEm₁øóEWREtøEXz−±₂t×t−te³Eke₁×∙°t×∙e₂SE

2178 zαöt¹e₂×₂E°ö³Ehöt×±°cte₁×°íEhct×∙×tαEøfEmø−₁Ezte₁eø×₂øóe₁₂EøfEt¹eEzp×³e₁Rw°t¹ø·eö×cEm−ö·−₂E
tet°±øí×teE{ø₁₁−±×eííøöeEkSE

2177 k×₁ectEø₁t¹øRh₁αí°t×øöEøfEwα₁×³×öec°₁±øΔαí×cEhc×³₂aEv∙e₁cøó×ö·Et¹eEke°ct×∙°t×ö·ElffectEøfE
₂pWu×t₁ø·eöSE

2176 SE

2175 SE

2174 zαöt¹e₂×₂EøfEpö³øíeRQEieöβø”±—t¹×øp¹eöeRE°ö³Eieöβø”±—₂eíeöøp¹eöeRi°₂e³Ehö°íø·−e₂EøfEt¹eE
ye₂∙e₁°t₁øíEk×óe₁₂E}×ö×fe₁×f−₁°öE°ö³EMNRke¹α³₁ø°ópeíøp₂×öEiSE

2173 SE

2172 w°íí°³×−óMppNRte³×°te³Eh₂₂eó±íαEøfE°EtWsWEt°c₁øcαcíeE°ö³EtXs[Ej°·eEf₁øóE°E
jαcíøpept×³eRke₁×∙e³Es×·°ö³SE

2171 o×·¹Rwe₁fø₁ó°öceElíect₁øöEpöáect×øöEs°αe₁₂Ew×t¹E°E†×³eEw₁øce₂₂×ö·E†×ö³øwEf₁øóE°öE
hó×³ø°ó×öeRm−öct×øö°í×βe³Ewøíαfí−ø₁eöeSE

2170 j°p×íí°₁αRm×±e₁Ei°₂e³Elíect₁øp¹ø₁et×cEkeí×∙e₁αEke∙×ceSE

2169 tet°íRm₁eeEwe₁fí−ø₁ø°₁αí°t×øöE±αE}×₂×±íeEs×·¹tEw¹øtø₁e³øΔEj°t°íα₂×₂SE

2168 j¹×₁°íEi₁øö₂te³Ehc×³Rj°t°íαβe³Eh₂αóóet₁×cEhííαíMp₁øp°₁·αíN±ø₁°t×øöEye°ct×øöEøfEø₁t¹øRhíäαöαíE
ieöβ°í³e¹α³e₂aEzαöt¹et×cEhppí×c°t×øö₂E°ö³Em°ctø₁₂Enø∙e₁ö×ö·Et¹eElö°öt×ø₂eíect×∙×tαSE

2167 hö×øöRh±₂t₁°ct×øöEj°t°íα₂×₂aE{¹eEjøøpe₁°t×∙eEtec¹°ö×₂óEøfEj¹íø₁øet¹e₁Ehct×∙°t×øöE±αEk−°íE
oα³₁ø·eöRiøö³Ekøöø₁₂SE

2166 löβαóeEj°₂c°³e₂E×öE†¹øíeEjeíí₂Efø₁Et¹eEzαöt¹e₂×₂EøfEj¹×₁°íEjαcí×cEhó×öe₂SE

(-)
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2165 |ö³e₁₂t°ö³×ö·Eye·×ø³×∙e₁·eöceE×öE°Ew³MppNRte³×°te³Ez×teRzeíect×∙eEjoEhíäαöαí°t×øöSE

2164 tet°ív₁·°ö×cEzeífRh₂₂eó±íe³E{₁efø×íEröøt₂Efø₁Eji₁Eiøö³Ehct×∙°t×øöSE

2163 m×∙eRteó±e₁e³Ey×ö·Ewe₁øΔ×³eEzeíect×∙eíαEpö×t×°te₂Eme₁₁øptø₂×₂E×öEj°öce₁Ejeíí₂SE

2162 {¹×ø¹øí·°ó×³e₂aE{¹×ø°ó×³eRjøöt°×ö×ö·EjαtøtøΔ×cEy×wwEu°t−₁°íEw₁ø³−ct₂SE

2161 j¹eó×c°íEw₁øteøó×c₂E°ö³Ez−pe₁R₁e₂øí−t×øöEpó°·×ö·Eye∙e°íE{¹°tEj¹íø₁øq−×öeEpöte₁°ct₂Ew×t¹E
wí°₂óø³×−óEf°íc×p°₁−óEt−ít×³₁−·Eye₂×₂t°öceRh₂₂øc×°te³Ew₁øte×öE°ö³Es×p×³₂SE

2160 lö·×öee₁×ö·Ehtαp×c°íE{et₁°cαcí×öeEmø₁ó°t×øöE×öEhóαcøí°tøp₂×₂E₂−íp¹−₁e°Efø₁Et¹eEw₁ø³−ct×øöEøfE
tø³×f×e³Ej¹eíøc°₁³×öEhöt×±×øt×c₂SE

2159 jøöfø₁ó°t×øö°íEj¹°ö·e₂E×öEhíäαíEj¹°×ö₂Ekete₁ó×öeEt¹eE{¹e₁óø³αö°ó×cE°ö³Er×öet×cEi×ö³×ö·E
w₁øf×íe₂EøfEj°₁±øö×cEhö¹α³₁°₂eEpö¹×±×tø₁₂SE

2158 t−ít×f−öct×øö°íEhö°íø·₂EøfErαö−₁eö×cEhc×³Efø₁Et¹eE{₁e°tóeötEøfEhíβ¹e×óe₁₂Ek×₂e°₂eaEzαöt¹e₂×₂QE
w¹°₁ó°cøíø·αQE°ö³Etøíec−í°₁Etø³eí×ö·Ezt−³×e₂SE

2157 ke₂×·öE°ö³Ezαöt¹e₂×₂EøfEi₁ø°³Ezpect₁−óE{₁αp°öø₂øó°t×³Ezeíect×∙eEpö¹×±×tø₁₂SE

2156 p³eöt×f×c°t×øöEøfEwøteötEpö³øíe°ó×öeEWQXRk×øΔα·eö°₂eEVEMpkvVNEpö¹×±×tø₁₂Ei°₂e³EøöE°E
w¹eöαí×ó×³°βøíeEzc°fføí³SE

2155 j¹×₁°íEhö°íø·−e₂EøfEwmpVE°₂Eil{Epö¹×±×tø₁₂E°ö³E{¹e×₁Em−öct×øö°íEyøíeE×öEtαeíø×³Et°í×·ö°öc×e₂SE

2154 |ópøí−ö·Ek×f−öct×øö°í×β°t×øöEøfEj°₁±øöαí₂E∙×°E}×₂×±íeRs×·¹tEw¹øtø₁e³øΔEj°t°íαt×cE
y°³×c°íRj°₁±°ö×øöEyeí°αSE

2153 |}Es×·¹tEneöe₁°t×øöE°ö³Ej¹°ííeö·×ö·Ew¹øtø₁e°ct×øö₂Elö°±íe³E±αE|pcøö∙e₁₂×øöE×öE†°te₁SE

2152 q°³‘E×₂E°Ek×₂p°₁°teEu°t−₁°íEw₁ø³−ctEi×ö³×ö·Ew₁øte×öSE

2151
j°öEjøöteópø₁°₁αEkeö₂×tαEm−öct×øö°íE{¹eø₁αEw₁e³×ctElöe₁·αEzp°ö₂E×öEtøíec−í°₁Ej°t°íα₂×₂E
hcc−₁°teíαElöø−·¹E{øEieEhppí×c°±íeEfø₁E×öEz×í×cøEj°t°íα₂tEke₂×·öfEhEjøóp−t°t×øö°íTlΔpe₁×óeöt°íE
j°₂eEzt−³αEfø₁Et¹eEy−t¹eö×−óRj°t°íαβe³Eoα³₁ø·eö°t×øöEøfEvíef×ö₂SE

2150 lΔpe₁×óeöt°íE°ö³Ejøóp−t°t×øö°íEl∙×³eöceEfø₁E°Esøø₂eE{₁°ö₂×t×øöEzt°teE×öEw¹ø₂p¹ø₁ø×ó×³°βøí×³eE
oα³₁øíα₂×₂SE

2149 ye∙×₂×t×ö·Et¹eEy°³×c°íEpö×t×°t×øöEtec¹°ö×₂óEøfEt¹eEk×°ó×öeRw₁øóøte³E{₁°ö₂×t×øöRtet°íRm₁eeE
j₁ø₂₂Rjø−pí×ö·Eye°ct×øöSE

2148 tec¹°ö×₂óRn−×³e³Eke∙eíøpóeötEøfE°Eo×·¹íαEhct×∙eEi×₂Rt¹×ø−₁e°Ej°t°íα₂tEfø₁Ehö×øöRh±₂t₁°ct×øöE
j°t°íα₂×₂SE
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2147 tø³−í°t×øöEøfE“öjEiøö³Eseö·t¹₂Epö³−ce³E±αEs×·°ö³Eh₁c¹×tect−₁eE×öE“×öcEj°₁±°t₁°öeEjøópø−ö³₂SE

2146 wα₁×³×öeRj°t°íαβe³Ey°³×c°íEiø₁αí°t×øöEøfEh₁αíEo°í×³e₂SE

2145 jøíí°±ø₁°t×∙eEi×ø₂αöt¹e₂×₂EøfEt°íe×ó×³eRE°ö³Ez−cc×ö×ó×³eRjøöt°×ö×ö·Eu°t−₁°íEw₁ø³−ct₂E±αEm−ö·°íE
wøíαäet×³eEte·°₂αöt¹°₂e₂SE

2144 y¹Rj°t°íαβe³Ehöt×Rt°₁äø∙ö×äø∙Eoα³₁øcα°ö°t×øöEøfE{e₁ó×ö°íEhíäαöe₂SE

2143 lö°öt×ø₂eíect×∙eEjøö₂t₁−ct×øöEøfEhcαcí×cEx−°te₁ö°₁αEj°₁±øöEzte₁eøceöte₁₂aEw°íí°³×−óRj°t°íαβe³E
kec°₁±øΔαí°t×∙eEhííαí×cEhíäαí°t×øöEøfEm−ííαEz−±₂t×t−te³Ehó×³eElöøí°te₂SE

2142 jmWoQE°Eoα³₁ø·eöEiøö³Ekøöø₁SE

2141 x−°öt×f×c°t×øöE°ö³E{¹eø₁et×c°íEhö°íα₂×₂EøfEt¹eElíect₁øp¹×í×c×t×e₂EøfEt×c¹°eíEhcceptø₁₂SE

2140 w¹øtø°ct×∙°t°±íeEzeö₂ø₁₂Efø₁Eketect×ö·Etø±×íeE“×öcSE

2139 hEw₁e³×ct×∙eEtø³eíEfø₁Et¹eEkec°₁±øΔαí°t×øöEøfEz×í∙e₁Eieöβø°teEjøópíeΔe₂Eyeíe∙°ötEtøE
kec°₁±øΔαí°t×∙eEjø−pí×ö·Eye°ct×øö₂SE

2138 ieöβαöeRpö₂e₁t×øöEhpp₁ø°c¹EtøEoet×₂×öeR{αpeEk×te₁peöø×³Ehíä°íø×³₂aEzαöt¹e₂×₂EøfEjø₂₂øö×³×öeE
Mk°∙×₂×öeNSE

2137 ye°ct×∙×tαEøfEzøí×³Ey−±₁eöeEw×t¹Ewøt°₂₂×−óaEjøópet×t×øöE±etweeöEpöte₁c°í°t×øöE°ö³Etøíec−í°₁E
kecøópø₂×t×øöSE

2136 j¹eóøeöβαó°t×cEzαöt¹e₂×₂EøfEz−±₂t×t−te³Ehβep°öe₂E±αEzeq−eöt×°íEi×øc°t°íαt×cEye³−ct×øöE°ö³E
v₁·°öøí×t¹×−óRte³×°te³Eye°₁₁°ö·eóeötSE

2135 }×₂×±íeRs×·¹tRpö³−ce³Ev₁·°öøc°t°íαt×cEiø₁αí°t×øöEøfEh₁αíEj¹íø₁×³e₂SE

2134 SE

2133 SE

2132 V^m{₁×fí−ø₁øóet¹°öe₂−íf×ö°teElö°±íe₂Ek×₁ectEjoEV^m{₁×fí−ø₁øóet¹αí°t×øöEøfEu°t×∙eEh₁øó°t×cE
ye₂×³−e₂E×öEwept×³e₂SE

2131 zecøö³Ejøø₁³×ö°t×øöEzp¹e₁eElffect₂E×öE°öEl∙øí∙e³Ey−EjøópíeΔEi°₂e³EøöEo×·¹íαEh³°pt°±íeEs×·°ö³E
ye₂−ít₂E×öEy°p×³E†°te₁EvΔ×³°t×øöEj°t°íα₂×₂SE

2130 SE

(-)
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2129 híte₁ö°t×∙eEye°ct×∙×tαEøfEse−c×öeEZoα³₁øΔαí°₂eE|₂×ö·E°öEvíef×öRjøöt°×ö×ö·Ez−±₂t₁°teEtøEjøö₂t₁−ctE°E
z−±₂t×t−te³Ew×pe₁×³×öeEy×ö·SE

2128 ye∙e₁₂×±íeEjø∙°íeötEi×ö³×ö·EtøEj°₁³×°cE{₁øpøö×öEjE±αEt¹eEj°WPRzeö₂×t×βe₁Ese∙ø₂×óeö³°öSE

2127 m−öct×øö°íE°ö³Ezt₁−ct−₁°íEhö°íα₂e₂EøfEt₁°ö₂EjRtet¹αít₁°ö₂fe₁°₂eE×öEm−ö·°íEwøíαäet×³eEi×ø₂αöt¹e₂×₂SE

2126 SE

2125 pö∙e₂t×·°t×øöEøfEoα³₁øp¹×í×cEh−₁×₂t°t×öEke₁×∙°t×∙e₂Efø₁E|₂eE×öEhöt×±ø³αEk₁−·Ejøöá−·°te₂SE

2124 s°₁·eEwø₁eEp₂ø₁et×c−í°₁Ezt₁øöt×−óRv₁·°ö×cEm₁°óewø₁ä₂aEzαöt¹e₂e₂QEj₁α₂t°íEzt₁−ct−₁e₂QE°ö³E{¹e₁ó°íE
°ö³Es−ó×öe₂ceötEw₁øpe₁t×e₂SE

2123 oα³₁ø·eöEiøö³×ö·En−e₂t₂Ek×₁ectEt¹eEw°cä×ö·EøfE°Ezó°ííEv₁·°ö×cEj°·eEtøíec−íeSE

2122 w¹øtøp¹α₂×c₂E°ö³Ew¹øtø₁e³øΔEj°t°íα₂×₂EøfE°Eoøóøíept×cEy¹eö×−óMpNE{₁×₂M³××₂øcα°ö×³eNEjøópíeΔSE

2121 y°³×c°íRkøpe³Etet°ív₁·°ö×cEm₁°óewø₁äaEyø−teEtøEu°öø₂c°íeEkefect₂E°ö³Et°·öetø₂t₁−ct−₁°íE
m−öct×øö°í×t×e₂SE

2120 o×·¹íαEhct×∙eEy−t¹eö×−óEjujEw×öce₁Ew¹øtøc°t°íα₂t₂Efø₁E}×₂×±íeRs×·¹tRk₁×∙eöEj°₁±øöEk×øΔ×³eE
ye³−ct×øöSE

2119 pöc₁e°₂×ö·EhíäαíEj¹°×öEseö·t¹E×öE°Eze₁×e₂EøfEs°αe₁e³Etet°ív₁·°ö×cEm₁°óewø₁ä₂Eh×³₂E|ít₁°₂øö×cE
lΔføí×°t×øöEtøEmø₁óEu°öø₂¹eet₂SE

2118
zt₁−ct−₁ehct×∙×tαEyeí°t×øö₂¹×p₂E°ö³Ejøóp−t°t×øö°íEpö∙e₂t×·°t×øö₂E×ötøEt¹eEke∙eíøpóeötEøfEwøteötE
°ö³Ei°í°öce³Ek−°íRhct×ö·Ei−tα₁αíc¹øí×öe₂te₁°₂eEpö¹×±×tø₁₂E°ö³Eo−ó°öEj°öö°±×öø×³Eyeceptø₁EWE
s×·°ö³₂Ew×t¹Ew₁øRjø·ö×t×∙eE×öE}×∙øEw₁øf×íe₂SE

2117 w₁ø±×ö·Et¹eElΔ×₂teöceEøfE°Etet°₂t°±íeEi×ö³×ö·Ez×teE°tEt¹eEWh³₁eöe₁·×cEyeceptø₁Ew×t¹Eoøóø±×∙°íeötE
i×tøp×cEs×·°ö³₂SE

2116 h±₂øí−teEcøöf×·−₁°t×øöEøfEíøö·×p×öeöαíEepøΔα°ö·eí°te₂Ef₁øóEt¹₁eeEzte∙×°E₂pec×e₂SE1998QEY_QEWZ[_RWZ]W 7
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800 w₁ø±×ö·Ej¹×₁°íEyecø·ö×t×øöEøfElöβαóeEhct×∙eEz×te₂Ew×t¹Evct°¹e³₁°íEp₁×³×−óMpppNEw₁øpeííe₁EjøópíeΔe₂SE
2015QEWUVZQEV[ZYRV[Z_ 19

799 wlnαí°te³Ekv{hRhohRi°₂e³En³pppEj¹eí°te₂aEhEyeí°Δøóet₁×cEzt−³αSE2015QEWUVZQEY]_^RY^U_ 3

798 tet°íEpøöEjøópíeΔe₂EøfEuQuLRi×₂MWRwα₁×³αíóet¹αíNRt₁°ö₂RVQWRk×°ó×öøcαcíø¹eΔ°öeRuQuLRk×°cet×cEhc×³QE
oW±pc³aEj×₂T{₁°ö₂Ep₂øóe₁×β°t×øöElq−×í×±₁×°SE2015QEZYQEVUX[VR]U 4

(2015-2014)
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797 hEp₁øtøp¹×í×cE₂øí∙eötR°₂₂×₂te³E₂øí∙øt¹e₁ó°íE°pp₁ø°c¹EtøEj−Ri{jEfø₁Eeö¹°öce³EjvWEc°pt−₁eSE2015QE
W_QE[VWR[V] 9

796 jeíí−í°₁Eye₂pøö₂eEtøEs×öe°₁E°ö³Ei₁°öc¹e³EwøíαM°c₁αí×cE°c×³NSE2015QEVZQEV]WYRXY 7

795 zeíect×∙eEkepø₂×t×øöEøfEjøópø₂×t×øö°ííαEn₁°³e³Eoα±₁×³Eh³¹e₂×∙eEm×íó₂SE2015QEWQEVZUUW[W 4

794 v₁·°öøc°t°íαt×cEh₂αóóet₁×cEjøöá−·°teEh³³×t×øö₂EtøEjαcíøpeötRVReöec°₁±°í³e¹α³eaEhEj₁×t×c°íE
h₂₂e₂₂óeötEøfEv₁·°öøc°t°íαt×cEhpp₁ø°c¹e₂Etøw°₁³₂Et¹eE{eí°p₁e∙×₁Ei×cαcí×cEjø₁eSE2015QEWVQEV_WU^RWW 13

793 zαöt¹e₂×₂E°ö³Ezt₁−ct−₁°íEzt−³αEøfE{et₁°∙°íeötEM“₁YPQEofYPQEjeYPQE{¹YPQE|YPNEtet°íEjøópíeΔe₂Ew×t¹E
jαcí×cEoα³₁øΔ°ó×cEhc×³₂SE2015QEWUVZQEVZW_RVZYV 17

792 p₂øóe₁Ekepeö³eöceEøfElff×c×eöcαE°ö³Ej¹°₁·eEyecøó±×ö°t×øöE×öEkαeRzeö₂×t×βe³Ezøí°₁Ejeíí₂E|₂×ö·Ey−E
jøópíeΔEkαe₂Eie°₁×ö·Eo°íø·eöEz−±₂t×t−eöt₂SE2015QEWUVZQEY^]^RY^^Y 5

791 j°t°íαt×cEk×°ó×öøRz−·°₁Rh₂₂×₂te³Elö°öt×ø₂eíect×∙eEoα³₁ø·eö°t×øöSE2015QEWUVZQEW^Z^RW^[Y 1

790 hEj°₂eEzt−³αEøfEtec¹°ö×c°íEzt₁°×öE×öEz−p₁°óøíec−í°₁EjøópíeΔe₂EtøEt°ö×p−í°teEt¹eEzp×öEzt°teEøfE
p₁øöMppNEjeöt₁e₂SE2015QEWUVZQEZZUXRZZVU 14

789 s×t¹×−óRh₂₂×₂te³Ew₁øtøöEjøö³−ct×øöE°tEVZUE´°jE×öE°Et×c₁øpø₁ø−₂E{₁×°β×öeRw¹eöøíEwøíαóe₁SE2015QEWQEVZUUXUV 6

788
{¹eE³×∙e₁₂×øöEøfEWRjRóet¹αíRkRe₁αt¹₁×tøíRWQYRcαcíø³×p¹ø₂p¹°teEf₁øóEt¹eEWRjRóet¹αíRkRe₁αt¹₁×tøíE
YRp¹ø₂p¹°teEp°t¹w°αEtøE¹eó×te₁peöeE·íαcø₂×³e₂Eóe³×°te₂E₂t₁e₂₂E₁e₂pøö₂e₂E×öEh₁°±×³øp₂×₂Et¹°í×°ö°SE
2015QE^WQEVWWRX]

28

787 kep₁øtøRóet°íí°t×øöEøfEuR°₁αí°te³Epα₁₁øíe₂E°ö³E×ö³øíe₂E−₂×ö·E°Eó×Δe³Eí×t¹×−óRβ×öcE±°₂eE°ö³E
₁e·×ø₂eíect×∙×tαRcøóp−te³EjoE°c×³×tαE₁eí°t×øö₂¹×pSE2015QEVVQEVY]ZR^Z 16

786 {wøE₂t₁°te·×e₂Efø₁Et¹eE₂αöt¹e₂×₂EøfEt¹eE±×øíø·×c°ííαE×ópø₁t°ötEh{wE°ö°íø·−eEhppppQE°tE°E
ó−ít×Ró×íí×·₁°óE₂c°íeSE2015QEVVQEWV^_R_X 5

785 s×·ö×öRm−₁f−₁°íEi°₂e³Eh³¹e₂×∙e₂SE2015QE^QE]^_]R]_VY 60

784 XRMγZRi₁øóøRYR”pα₁₁øí×³×öRVRαí—pα₁×ó×³×öRWRαíη°ó×öøNp¹eöøíSE2015QEWUVZQEt^Z_ 2

783 oα±₁×³₂EøfE₂°í×cαí°íäαí°ó×³e₂E°ö³Et°öö×c¹E±°₂e₂aEcøöt₁øíEøfEt¹eE°ó×³eEcøöfø₁ó°t×øöE±αE¹α³₁ø·eöE
±øö³×ö·E×öE₂øí−t×øöE°ö³E×öEt¹eE₂øí×³E₂t°teSE2015QEWUQEV[^[R]VV 6

782 m×∙eEjøø₁³×ö°teEwí°t×ö−óMppNE×öE”wtM±pαNMcø³NMteN—”z±m[—aEhEzt₁−ct−₁°íE°ö³Ezpect₁ø₂cøp×cEzt−³αSE
2015QEXQEVV^RVX^ 8

781 u×t₁ø·eöRkøp×ö·E×öE“övE∙×°Ejøó±−₂t×øöEzαöt¹e₂×₂fSE2015QEW]QEYV^^RYV_Z 21

780 uewE₂eó×Rcøö³−ct×ö·E₁øt°Δ°öeE±°₂e³EøöE˛†Rcαcíø³eΔt₁×öE°ö³E°öt¹₁°ceöeEóø×et×e₂SE2015QEXYQEV^_RV_] 4
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779 zαöt¹e₂×₂EøfE₁×±øö−cíeø₂×³eEXfQZfRcαcí×cEóøöøp¹ø₂p¹ø₁ø³×t¹×ø°te₂SE2015QE]VQEX^]^RX^^Y 1

778 hEöewE₂×ö·íeE₂ø−₁ceEóøíec−í°₁Ep₁ec−₁₂ø₁Efø₁E₂αöt¹e₂×₂EøfE“₁vWTw±XvYö°öøcøópø₂×teE±αE
cøRp₁ec×p×t°t×øöEeö¹°öce³E₂øíâμ�·eíEóet¹ø³SE2015QEWQEUYZUUZ

777 zeíecte³Eye°ct×∙eEz×te₂E{−öe³E±αEo×·¹Ew₁e₂₂−₁eaEví×·øóe₁×β°t×øöEøfEzøí×³Rzt°teEjα°ö°ó×³eSE2015QE
VV_QEVW^UVRVW^U] 6

776
yecø·ö×t×øöEøfEkø−±íeRzt₁°ö³e³EkuhE|₂×ö·Elöe₁·et×c°ííαEhct×∙°te³Ek−píeΔe₂Etø³×f×e³Ew×t¹E
uWLRwα₁eöeRQEwe₁αíeöeRQEø₁Ejø₁øöeöeRm−öct×øö°í×βe³EWLRuRtet¹αíRWLR°ó×öøRkuhEtøöøóe₁₂SEJournal 
of Organic ChemistryQE2015QE^UQEZX_ZRYU[

4.2 12

775 jøöá−·°t×øöEøfEt¹eEóαcøtøΔ×ö₂E°íte₁ö°₁×øíE°ö³E°íte₁ö°₁×øíEóøöøóet¹αíEet¹e₁E×öEtø±°ccøE₂−₂peö₂×øöE
ceíí₂SE2015QE[XQEY]W^RX[ 38

774 i×øó×óet×cEhpp₁ø°c¹Etøw°₁³Et¹eE{øt°íEzαöt¹e₂×₂EøfE₁°cRWRMhcαíóet¹αíeöeNpα₁₁øí×³×öeEhíä°íø×³₂SE
Journal of Organic ChemistryQE2015QE^UQE[[[_R]^ 4.2 9

773 ke₂×·öE°ö³E₂t₁−ct−₁°íE°ö°íα₂×₂EøfE°₁øó°t×cE×ö¹×±×tø₁₂EøfEtαpeEppE³e¹α³₁øq−×ö°₂eEf₁øóEtαcø±°cte₁×−óE
t−±e₁c−íø₂×₂SE2015QEVUQEVV[RXX 8

772 {øt°íE₂αöt¹e₂×₂EøfEp₂e−³ø−₁×³×öeE∙×°EoecäRtαpeEjR·íαcø₂αí°t×øöSE2019QEYXQE^]_[R^^UX 1

771 oø₂tâμ�·−e₂tE×öte₁°ct×øö₂EøfEc°tec¹øíE°ö³EYRet¹αíc°tec¹øíEw×t¹E₂−₁f°ceR×óóø±×í×βe³E±í−eR±øΔE
óøíec−íe₂SE2019QE]QEVW]VXRVW]WW 1

770 jøppe₁RE°ö³Ejø±°ítRj°t°íαβe³Ezαöt¹e₂e₂EøfE{¹×øp¹eöeRi°₂e³E{e₁t×°₁αEhó×öe₂SE2019QEWUV_QEXWYYRXWZ^ 7

769 höE×ööø∙°t×∙eE±×øt₁°ö₂fø₁ó°t×øöEtøEp₁ø³−ceE₁e₂∙e₁°t₁øíE±αESSE2019QE_QEVZYY^RVZYZ[ 3

768 m°íc×p°×öEpö¹×±×tø₁₂Ei°₂e³EøöEt¹eEu°t−₁°íEw₁ø³−ctEn°íí×ö°ó×³eEhEh₁eEwøteötE×öE}×t₁øE°ö³E×öE}×∙øE
höt×ó°í°₁×°í₂SE2019QE[WQEZZ[WRZZ]^ 13

767 y°t×øö°íE³e₂×·öQE₂αöt¹e₂×₂QE°ö³Ep¹øtøp¹α₂×c₂EøfE³−°íReó×₂₂×∙eE³eøΔα°³eöø₂×öeE°ö°íø·₂SE2019QEV]UQEVU]ZZX 8

766 t×c₁ø₂t₁−ct−₁eEe∙øí−t×øöE³−₁×ö·Eö°öøReó−í₂×f×c°t×øöE±αEutyE°ö³Eó×c₁ø₂cøpαSE2019QEZZVQEVX^RVY[ 1

765 o×·¹íαEt−ö°±íeEt¹×ø₂−íføö°te₂E°₂E°Eöø∙eíEcí°₂₂EøfEcα₂te×öeEp₁øte°₂eE×ö¹×±×tø₁₂Ew×t¹E°öt×Rp°₁°₂×t×cE
°ct×∙×tαE°·°×ö₂tEzc¹×₂tø₂øó°Eó°ö₂øö×SE2019QEW]QEW^Z]RW^]U 1

764 jeíí−íø₂eEk×₂₂øí−t×øöE°ö³Ei×øó°₂₂Ew₁et₁e°tóeötE|₂×ö·Ex−°te₁ö°₁αEhóóøö×−óEpøö×cEs×q−×³₂E
w₁ep°₁e³Ef₁øóEoRQEnRQE°ö³EzR{αpeEs×·ö×öRke₁×∙e³Eieöβ°í³e¹α³e₂E°ö³Ek×óet¹αíEj°₁±øö°teSE2019QEZ^QEV[UU_RV[UV]15

763 líect₁øö×cE°±₂ø₁pt×øöE°ö³Eeó×₂₂×øöEp₁øpe₁t×e₂EøfE±×₂¹α³₁°βøöeE”WEˆ�EW—Eóet°ííø₂−p₁°óøíec−í°₁E
·₁×³RtαpeE°₁c¹×tect−₁e₂SE2019QEY_YQEWWXRWXV 11

762 ‘°öt¹°teEf−öct×øö°í×βe³Etwln₂E°₂EöewEó°c₁øR×ö×t×°tø₁₂Efø₁Et¹eEc°t°íα₂tRQE₂øí∙eötRQE°ö³EwshRf₁eeE
cøöt₁øííe³E₂αöt¹e₂×₂EøfEcø₁eR₂¹eííEfø₁ó×ö·E°óp¹×p¹×í×cE±íøcäEcøpøíαóe₁₂SE2019QEVYVQEXXRYV 2

(2019-2015)
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761 zt₁−ct−₁eR±°₂e³E₁°t×øö°íE³e₂×·öQE₂αöt¹e₂×₂QEc₁α₂t°íE₂t₁−ct−₁eQEkm{E°ö³Eóøíec−í°₁E³øcä×ö·EøfE
VQYR±eöβeöeE³×c°₁±øΔ°ó×³eE×₂øóe₁₂Ew×t¹E°ppí×c°t×øöE°₂E¹°₁³eöe₁₂SE2019QEYXQE]_]WR]_^X 5

760 vöEt¹eE¹α³₁°t×øöEøfEkvwlE×öE₂øí−t×øöSE2019QEVZUQEVVZVUY 7

759 lRE°ö³E“Rw₁øΔ°ó×³×öe₂QE|öp₁ece³eöte³EVQXRk×°β°cαcíøøctRVReöeEhíä°íø×³₂Ef₁øóEm₁−×t×ö·Eiø³×e₂EøfE
s°cc°₁×°Ep₁øΔ×ó°SE2019QEWZQE^UXZR^UYW 2

758 löβαó°t×cE₂αöt¹e₂×₂E°ö³Epøíαóe₁×₂°t×øöEøfE˛†Ró°ööø₂αíE°c₁αí°te₂Ep₁ø³−ce³Ef₁øóE₁eöew°±íeE
¹eó×ceíí−íø₂×cE·íαc°ö₂SE2019QEWVQEWVUYRWVV^ 12

757 kec°₁±øΔαí°t×∙eEpöt₁°óøíec−í°₁Eh₁eöeEhíäαí°t×øöE|₂×ö·EuRMhcαíøΔαNp¹t¹°í×ó×³e₂QE°öEv₁·°ö×cE
w¹øtøc°t°íα₂tQE°ö³E}×₂×±íeEs×·¹tSEJournal of Organic ChemistryQE2019QE^YQE^X[UR^X]_ 4.2 34

756 ye°ct×∙×tαEøfE”{×₂ów₁×ieöβ—t·teEtøw°₁³₂E₂ecøö³°₁αE°ó×öe₂E°ö³Ete₁ó×ö°íE°íäαöe₂aEj°t°íαt×cE
³e¹α³₁øcø−pí×ö·Ew×t¹E¹α³₁ø₂×í°öe₂EtøE°ffø₁³Ez×âμ�uE°ö³Ez×âμ�jE±øö³₂SE2019QEY_YQEW]VRW]_ 12

755 |ö³e₁₂t°ö³×ö·Ezøí∙°t×øöaEjøóp°₁×₂øöEøfEye×c¹°₁³tâμ�₂Ezøí∙°tøc¹₁øó×cEw₁ø±eE°ö³Eyeí°te³Etøíec−í°₁E
âμ�jø₁eâμ�Ezt₁−ct−₁e₂SE2019QE[YQEWWVXRWWWU 9

754 {øpø·₁°p¹×c°íEt°pp×ö·EøfEp₂øfø₁óRzeíect×∙×tαEkete₁ó×ö°öt₂Efø₁EqRj¹°ööeíRi×ö³×ö·Epö¹×±×tø₁₂EøfE
zp¹×ö·ø₂×öeEr×ö°₂e₂EVE°ö³EWSE2019QE[WQEX[Z^RX[][ 18

753 k×₁ectE₂αöt¹e₂×₂EøfEweííR³ef×öe³Eβw×tte₁×øö×cEcαcíø³eΔt₁×öEpøíαóe₁₂E∙×°E°tøóEt₁°ö₂fe₁E₁°³×c°íE
pøíαóe₁×β°t×øöSE2019QEVV[QE^YR_U 4

752 hE₂×ópíeE₂αöt¹e₂×₂EøfE₂αóóet₁×cEp¹t¹°íøcα°ö×öe₂E°ö³Et¹e×₁E₁e₂pect×∙eEpe₁fí−ø₁øE°ö³E
t₁°ö₂×t×øöRóet°íEcøópíeΔe₂SE2019QEXXQEeY^]W 7

751 |öcø∙e₁×ö·Et¹eE|ö³e₁íα×ö·Etec¹°ö×₂ó₂EøfEt¹eEmø−í×ö·E×öEt°íe×cEhö¹α³₁×³eEjøö³eö₂e₁₂SE2019QEZ^QEX]WVRX]WZ

750 SE2019QEW[QEW[RXX 15

749 jα₂te×öeRet¹αí°t×øöEøfEt×₂₂−eReΔt₁°cte³Eóeó±₁°öeEp₁øte×ö₂E°₂E°EtøøíEtøE³etectEcøöfø₁ó°t×øö°íE
₂t°te₂E±αE₂øí×³R₂t°teEutyE₂pect₁ø₂cøpαSE2019QE[WVQEW^VRXUY 3

748 VQYRk×₂−±₂t×t−te³EVRVQWQXR{₁×°βøíeEjøöt°×ö×ö·Ewept×³øt₁×°βøí°óe₁₂aEhEuewEjí°₂₂EøfEwept×³øó×óet×c₂E
†×t¹Epöte₁e₂t×ö·Emøí³°óe₁Ew₁øpe₁t×e₂SE2019QE]QEVZZ 14

747 h±×øt×cEoα³₁øíα₂×₂Er×öet×c₂EøfEuRhcαíRsR¹øóø₂e₁×öeEs°ctøöe₂aEu°t−₁°íEz×íeöc×ö·EøfEi°cte₁×°íEx−ø₁−óE
zeö₂×ö·Ez×·ö°í₂SE2019QEWUV_QEW^ZURW^Z[ 4

746 zeíect×∙eE¹ø₂tâμ�·−e₂tE×öte₁°ct×øö₂E×öEóet°íâμ�ø₁·°ö×cEf₁°óewø₁ä₂E∙×°Eó−ít×píeE¹α³₁ø·eöE±øö³E
³øöø₁âμ�°cceptø₁E₁ecø·ö×t×øöE₂×te₂SE2019QE]QEVUX]_RVUX^^ 17

745 zαöt¹e₂×₂EøfEzøftEwøíα₂×íøΔ°öeR−₁e°Elí°₂tøóe₁₂Efø₁Epöt₁°øc−í°₁Eseö₂Ehppí×c°t×øöSE2019QE 2

744 zvs}lu{zE|zlEpuE}hypv|zEpuk|z{yplzSE2019QE_UVRVVWY 1
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743 j¹eó×c°íE₂αöt¹e₂×₂E°ö³E±×øíø·×c°íE°ct×∙×tαEøfEöø∙eíE±₁øó×ö°te³E]R³e°β°°³eöø₂×öeRXLQZLRcαcí×cE
óøöøp¹ø₂p¹°teE³e₁×∙°t×∙e₂SE2019QEW]QEV]UYRV]VX 3

742 w¹ø₂p¹øö°te³Ewø³°ö³E{αpeEs×·°ö³Efø₁Et¹eEjøópíeΔ°t×øöEøfEs°öt¹°ö×³eEj°t×øö₂w¹ø₂p¹øö°te³E
wø³°ö³E{αpeEs×·°ö³Efø₁Et¹eEjøópíeΔ°t×øöEøfEs°öt¹°ö×³eEj°t×øö₂SE2019QEWUV_QEWV[^RWV]Y 5

741 j°₁±øöE³øt₂E³e₁×∙e³Ef₁øóE°í·°eE°₂EoWvWE₂eö₂ø₁₂aEt¹eE×ópø₁t°öceEøfEö−t₁×eöt₂E×öE±×øó°₂₂SE2019QEVQEWVZVRWVZ[ 19

740 m×öeE₂t₁−ct−₁e₂EøfE³×ffe₁eötE³eΔt₁°ö₂E°₂₂e₂₂e³E±αE×₂øí°t×øöE°ö³Ec¹°₁°cte₁×β°t×øöEøfEeö³øR³eΔt₁°ö°₂eE
í×±e₁°te³E×₂øó°ítøRøí×·ø₂°cc¹°₁×³e₂SE2019QEWVZQEW_[RXU[ 20

739 j°₁±øΔαí×cE°c×³Rc°ppe³E₁−t¹eö×−óEö°öøp°₁t×cíe₂aEeΔpe₁×óeöt°íE°ö³Et¹eø₁et×c°íEc°₂eE₂t−³αEw×t¹E
et¹°öø×cE°c×³SE2019QEVVQE_X_WR_YU_ 13

738 m−öct×øö°í×βe³Ewøíα×₂ø±−tαíeöeE°ö³Es×q−×³Ts×q−×³Ezep°₁°t×øö₂E°₂E°Etet¹ø³Efø₁Ezc°∙eö·×ö·E
{₁°ö₂×t×øöEtet°í₂Ef₁øóEoøóø·eöeø−₂íαEj°t°íαβe³Eye°ct×øö₂SE2019QE_QEVWU 3

737 hEs°teRzt°·eEm−öct×øö°í×β°t×øöEhpp₁ø°c¹EtøEke₁×∙°t×∙e₂EøfEt¹eEwα₁°öø”XQWRE°—c°₁±°βøíeEu°t−₁°íE
w₁ø³−ct₂SEJournal of Organic ChemistryQE2019QE^YQEZ_[ZRZ_]X 4.2 9

736 jøóp₁e¹eö₂×∙eEce₁t×f×c°t×øöEøfE°Ete₂tø₂te₁øöeEc°í×±₁°t×øöE₂t°ö³°₁³Ef°c×í×t°t×ö·Et¹eE×ö∙e₂t×·°t×øöEøfE
c¹°₁·e³E°e₁ø₂øíE³etect×øöEfø₁Et¹eEq−°öt×f×c°t×øöEøfE×óp−₁×t×e₂EøfE₁eí°te³E₂t₁−ct−₁eSE2019QEZ[QEUWYUUY 0

735 níαcø₂αí°t×øöEøfEc°ffe×cE°c×³E°ö³E₂t₁−ct−₁°íE°ö°íø·−e₂Ec°t°íαβe³E±αEöø∙eíE·í−c°ö₂−c₁°₂e₂Ef₁øóE
se−cøöø₂tøcE°ö³E†e×₂₂eíí°E₂pec×e₂SE2019QEV_QEVUVVVY 4

734 jøö∙e₁₂×øöEøfEp₂°t×ö₂EtøE{₁αpt°öt¹₁×ö₂QEoete₁øcαcíe₂Elö³øwe³Ew×t¹E°Etα₁×°³EøfEi×ø°ct×∙×t×e₂SE2019QE
WUV_QEZXUWRZXVW 6

733 höEpöt₁°óøíec−í°₁Ej¹°₁·eE{₁°ö₂fe₁Epö³−ce³Emí−ø₁e₂ceötEj¹eóø₂eö₂ø₁Efø₁Ezeíect×∙eEketect×øöEøfE
te₁c−₁αEMppNE°ö³E×t₂EzeífR{−₁öRvöEpö₂×³eEs×∙eEjeíí₂E°tEw¹α₂×øíø·×c°íEpoSE2019QEYQEY^VURY^V_ 8

732 zp×₁øcαcí×cEhcet°íRtø³×f×e³EkeΔt₁°öE°₂E°EmíeΔ×±íeEpoRzeö₂×t×∙eEzøí−±×í×tαRzw×tc¹×ö·Et°te₁×°íSE2019QE
WUQEWUU^RWUVY 6

731 zpect₁ø₂cøp×cE°ö³EvEzeö₂×t×β°t×øöEj¹°₁°cte₁×₂t×c₂EøfE°Eze₁×e₂EøfEp₂øóe₁×cEyeM±pαNMjvNjíEjøópíeΔe₂E
ie°₁×ö·Eweö³°ötEivkpw’Ej¹₁øóøp¹ø₁e₂SE2019QEZ^QEZUYWRZUZU 15

730 pö∙e₂t×·°t×øöEøfEjø±°ítMpppNR{et₁°c¹íø₁øc°tec¹øíEjøópíeΔe₂E°₂Etø³eí₂Efø₁Ej°tec¹øíRi°₂e³E
höt×c°öce₁Ew₁ø³₁−·₂SE2019QEWUV_QEV]^YRV]_V 6

729 póp₁ø∙e³EjeííE}×°±×í×tαE°ö³Ei×øcøóp°t×±×í×tαEøfEi°cte₁×°íEjeíí−íø₂eEt¹₁ø−·¹E×öEz×t−E
j°₁±øΔαóet¹αí°t×øöSE2019QEV_QEeV^UUX_Z 8

728 utyEzpect₁ø₂cøpαE×öE°öEh³∙°öce³Epöø₁·°ö×cEs°±aEzt₁−ct−₁°íEhö°íα₂×₂EøfEk×°ó°·öet×cE°ö³E
w°₁°ó°·öet×cEu×MppNEzc¹×ffEi°₂eEjøópíeΔe₂SE2019QE_[QEZ]]RZ^V 1

727 hEöewEz×jEp₁ec−₁₂ø₁Ew×t¹E¹×·¹Ece₁°ó×cEα×eí³aEzαöt¹e₂×₂E°ö³Ec¹°₁°cte₁×β°t×øöEøfE
joΔtez×oWRcøöt°×ö×ö·EpøíαMóet¹αí₂×í°öeRc°₁±ø₂×í°öeNSE2019QEVX[QEY][V^ 2

726 lΔpe₁×óeöt°íEtet¹ø³₂E×öEj¹eó×c°íElö·×öee₁×ö·aEu−cíe°₁Et°·öet×cEye₂øö°öceSE2019QE_]QE[W^R[XZ 6
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725 lö°öt×ø₂eíect×∙eEj−Rc°t°íαβe³EVQYR°³³×t×øö₂EøfEø₁·°öøβ×öcE°ö³En₁×·ö°₁³E₁e°·eöt₂EtøEeöøöe₂aE
eΔcept×øö°íEpe₁fø₁ó°öceEøfEt¹eE¹α³₁×³øRp¹ø₂p¹×teRí×·°ö³EipmvwRoSE2019QEYXQEY]^]RY]__ 5

724 pöfí−eöceEøfEwí−₁øö×cEmVW]Eó×c₁øeö∙×₁øöóeöt₂EøöEt¹eEp¹øtøc¹eó×c°íEö×t₁×cEøΔ×³eE₁eíe°₂eEf₁øóE
zRö×t₁ø₂ø·í−t°t¹×øöeSE2019QEZYYQEWV]RWW_ 17

723 lö¹°öceóeötEøfEn°ííøαí°t×øöElff×c°cαEøfEzt×·ó°₂te₁øíE°ö³E˛†Rz×tø₂te₁øíEmøííøwe³E±αEl∙°í−°t×øöEøfE
j¹øíe₂te₁øíRye³−c×ö·Ehct×∙×tαSE2019QE[]QEXV]_RXV^] 10

722 jøö∙eö×eötEtet¹ø³Efø₁Et¹eEw₁ø³−ct×øöEøfEke−te₁×−óEn°₂Ej°t°íαβe³E±αE°öEp₁×³×−óEjøópíeΔE°ö³Ept₂E
hppí×c°t×øöEtøEt¹eEke−te₁°t×øöEøfEv₁·°ö×cEjøópø−ö³₂SE2019QEY^QEVU[RVU_ 4

721 |öp₁ece³eöte³Et−ít×cøópøöeötEv₁·°öøc°t°íαt×cEzαöt¹e₂×₂EøfEw₁øp°₁·αí×cEl₂te₁₂E∙×°EjvWE
hct×∙°t×øöSE2019QEVVQEZX]_RZX^[ 12

720 pöE∙×t₁øE°öt×c°öce₁E°ct×∙eEc×₂RwtMppNR³××ø³×³øEcøópíeΔe₂Ecøöt°×ö×ö·EYR°β°×ö³øíe₂SE2019QEWYQEWZ]RW[_ 7

719 hEöewE±×₂RMXR¹α³₁øΔαRYRpα₁×³×öøöeNRk{whR³e₁×∙°t×∙eaEzαöt¹e₂×₂QEcøópíeΔ°t×øöEøfE³×RTt₁×R∙°íeötEóet°íE
c°t×øö₂E°ö³E×öE∙×∙øEtXPE₂eq−e₂te₁×ö·E°±×í×tαSE2019QEW^VQEW^URW_Y 4

718 hEc°₂eEøfEZmRhkiETEm|iRhtiE°±−₂eaEk₁−·R×ö³−ce³Eø₁E³₁−·R₁eí°te³E³e°t¹fSE2019QEW_]QEX]WRX]] 14

717 t−ít×f−öct×øö°íEjvWR₂w×tc¹°±íeEpøíαóe₁₂Efø₁Et¹eEfíøcc−í°t×øöEøfEø×íE₂°ö³₂Et°×í×ö·₂SE2019QEVX[QEY]Z]^ 3

716 k×₂cø∙e₁αEøfEWRMpó×³°βø”VQWRE±—pα₁×³°β×öRWRαíN°cet×cEhc×³E°₂E°EuewEjí°₂₂EøfEs×·°ö³₂Ezeíect×∙eEfø₁Et¹eE
˛‡Roα³₁øΔα±−tα₁×cEhc×³EMnoiNEo×·¹Rhff×ö×tαEi×ö³×ö·Ez×te₂SE2019QE[WQEW]_^RW^VX 6

715 hE¹°ífR₂°ö³w×c¹E{°E³×c¹íø₁×³øEcøópíeΔEcøöt°×ö×ö·E°öEvQuQvLRt₁×³eöt°teEzc¹×ffE±°₂eEí×·°ö³aE₂αöt¹e₂×₂QE
c₁α₂t°íE₂t₁−ct−₁eE°ö³E×öE∙×t₁øEcαtøtøΔ×c×tαSE2019QE]ZQEWY^RWZY 2

714
zαöt¹e₂×₂QEc₁α₂t°íE°ö³Eóøíec−í°₁E₂t₁−ct−₁eQE°ö³Ec¹°₁°cte₁×β°t×øöEøfE
WRMMWR°ó×öøpα₁×³×öRXRαíNóet¹αíeöeNRuRet¹αí¹α³₁°β×öec°₁±øt¹×ø°ó×³eE−₂×ö·E₂pect₁ø₂cøp×cEMVoE°ö³E
VXjEutyQEm{RpyQEm{Ry°ó°öQE|}âμ�}×₂NE°ö³Ekm{Eóet¹ø³₂E°ö³Ee∙°í−°t×øöEøfE×t₂E°öt×c°öce₁E°ct×∙×tαSE2019
QEVV^YQEYUZRYV]

15

713 tø³×f×c°t×øöEøfEwøíαMó°íe×cE°ö¹α³₁×³eNRi°₂e³Ewøíαóe₁₂Ew×t¹EouRyEu−cíeøp¹×íe₂aEh³³×t×øöEø₁E
z−±₂t×t−t×øöEye°ct×øöfSE2019QEXUQE^]VR^^U 20

712 zαöt¹e₂×₂E°ö³Ec¹°₁°cte₁×₂°t×øöEøfE°Ep°₁t×°ííαEóet¹αí°te³E³ø³ecαíEt¹×øó°ítøt₁×ø₂×³eE³e₁×∙°t×∙eE°₂E°E
p₁ec−₁₂ø₁EøfEcαcíø³eΔt₁×öE°ö°íø·−eSE2019QEVXV]QEUVWUXW

711 |₂eEøfEVXjE°ö³EVoEutyEtøE³ete₁ó×öeE×öE³et°×íEt¹eE₂t₁−ct−₁e₂EøfEt¹eE±°₂eRøffE∙×t°ó×öEiVWE
cøópíeΔe₂E³×cα°öøcø±×ö°ó×³eE°ö³E³×cα°öøcø±°í°ó×öSE2019QEV]YQEVVYV[W 0

710 löβαó°t×cEzαöt¹e₂×₂E°ö³Ej¹°₁°cte₁×β°t×øöEøfEtøöøRQEví×·øRQE°ö³Ewøíα·í−cø₂αí°te³Ejøöá−·°te₂EøfE
j°ffe×cEhc×³E°ö³En°íí×cEhc×³SE2019QE[]QEVXVU^RVXVV^ 1

709 zαöt¹e₂×₂EøfE{₁×³eöt°teE”VQWQY—E{₁×°β×öαíRwα₁×³×öRWRαíEpö³øíeEsew×₂Ei°₂×cEjøópíeΔ°öt₂E∙×°E
w³Rj°t°íαβe³Ez−β−ä×Rt×α°−₁°Ej₁ø₂₂Rjø−pí×ö·SE2019QEYQEV^^ZZRV^^[[ 6

708 [SEm−ö³°óeöt°í₂EøfEu−cíe°₁Et°·öet×cEye₂øö°öceE₂pect₁ø₂cøpαEMutyNE°ö³E×t₂E°ppí×c°t×øö₂SE2019QEV_ZRWXU 0
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707 ye°₁₁°ö·eóeötEøfEt¹×°βøíø”XQWR°—pα₁×ó×³×öe₂E×ötøEt₁×°βøíø”YQXR°—pα₁×ó×³×öe₂E×ö³−ce³E±αEjduE±øö³E
₁e³−ct×øöSE2019QEZZQEVWV]RVWWV 2

706 m×₁₂tEzαöt¹e₂×₂EøfERhíteö−eöeRkEz−×t°±íeE°₂Epöte₁ö°íEzt°ö³°₁³Efø₁Ep₂øtøpeEk×í−t×øöEt°₂₂E
zpect₁øóet₁αSE2019QEWYQE 0

705 wøíαp¹ø₂p¹°βeöeR±°₂e³Eö°öøc°₁₁×e₁₂Efø₁Et¹eE₁eíe°₂eEøfE°·₁øc¹eó×c°í₂E°ö³Epøteöt×°íE°öt×c°öce₁E
³₁−·₂SE2019QE]QE]]^XR]]_Y 4

704 oEutyE₂t−³αEøfEt¹eE×öte₁°ct×øöEøfEt₁°ö₂R₁e₂∙e₁°t₁øíEw×t¹E₂øα±e°öEp¹ø₂p¹°t×³αíc¹øí×öeEí×pø₂øóe₂SE
2019QE_QEV]]X[ 8

703
zpect₁ø₂cøp×cEMm{RpyQEm{Ry°ó°öQEutyNE×ö∙e₂t×·°t×øöEøöE
WR”MWR°ó×öøR[RøΔøR[Q_R³×¹α³₁øRXoRp−₁×öR_RαíNóet¹øΔα—et¹αíMWzNRWR°ó×öøRXRóet¹αí±−t°öø°teE±αE
keö₂×tαEm−öct×øö°íE{¹eø₁αSE2019QEV^QEV]]URV]^W

4

702 keö³₁×óe₁Es×·°ö³Ek×₁ecte³Eu°öøpí°teEh₂₂eó±íαSE2019QEVXQEVYWYVRVYWZV 10

701 jøópø₂×t×øöEj¹°₁°cte₁×β°t×øöEøfEm°ttαEhc×³E“×öcEz°ít₂E±αEj¹₁øó°tø·₁°p¹×cE°ö³EutyEzpect₁ø₂cøp×cE
hö°íα₂e₂EøöE{¹e×₁Em°ttαEhc×³Etet¹αíEl₂te₁₂SE2019QEWUV_QE]Z_Y][] 2

700 zαöt¹e₂×₂EøfE°E·e₁ó°öø₂×í×c°teEβeøí×teEowtRVWE−₂×ö·E°E₂¹ø₁tE×ó×³°βøí×−óR±°₂e³E³×c°t×øöaE
₂t₁−ct−₁eR³×₁ect×øöE±αEc¹°₁·eRtøRc¹°₁·eE³×₂t°öceEó°tc¹×ö·SE2019QEY^QEV]]ZWRV]][W 3

699 {¹eE×öfí−eöceEøfEpoQE¹α³₁øíα₂×₂E°ö³E³e·₁eeEøfE₂−±₂t×t−t×øöEøöEt¹eEteópe₁°t−₁eR₂eö₂×t×∙eEp₁øpe₁t×e₂E
øfEpøíα°₂p°₁t°ó×³e₂SE2019QE[^QE^^R_X 7

698 y−vYRte³×°te³EøΔ×³°t×øöEøfEuR±eöβαí°te³Ete₁t×°₁αE°ó×öe₂SEmø−₁RE°ö³Et¹₁eeRóeó±e₁e³E
°β°cαcíø°íä°öe₂E°₂E₂−±₂t₁°te₂SE2019QEWUV^QEW_YRXU]

697 zαöt¹e₂×₂E°ö³Eøíf°ctø₁αEe∙°í−°t×øöEøfE°ííαí×cE˛–Rq−°te₁ö°₁αEet¹e₁Eäetøöe₂SE2019QEXYQE_URVUX

696 zpect₁ø₂cøp×cE°ö³Eeíect₁øö×cE₂t₁−ct−₁eEc¹°₁°cte₁×β°t×øöEøfE¹α³₁ø·eöE±øö³×ö·E×öE
WRi₁øóø¹α³₁øq−×öøöeSE2019QEVV^VQE]VR^W 6

695 uøRjíe°öEzøí³e₁Emí−ΔEj¹eó×₂t₁αE°ö³E{eópe₁°t−₁eElffect₂EøöEo−ó×³×tαRyeí°te³Eyeí×°±×í×tαEøfE
líect₁øö×c₂SE2019QEY^QEVWU]RVWWW 16

694 uewEpö₂×·¹t₂E×ötøEt¹eEpöte₁°ct×øö₂EøfE°EkuhEví×·øö−cíeøt×³eEw×t¹Eówlnαí°te³RwhthtE±αEj×₁c−í°₁E
k×c¹₁ø×₂óE°ö³Ezøí−t×øöEutySE2019QEVWXQE[[[R[]Y 2

693 t°ö·°öe₂eEp¹ø₂p¹×öøc°₁±ø³×t¹×ø°teEfø₁Eyhm{Epøíαóe₁×₂°t×øöEw×t¹E₂−öí×·¹tR×ö³−ce³Ec¹°×öEeö³E
pø₂tRt₁e°tóeötSE2019QEVUQEW[]RW]] 6

692 jαtøtøΔ×cEí×óøöø×³₂Ef₁øóEt¹eE±°₁äEøfE†°í₂−₁°Ecøc¹×öc¹×öeö₂×₂SE2019QEVXXQE]ZR]_ 5

691 zαöt¹e₂×₂E°ö³Ec₁α₂t°íE₂t₁−ct−₁e₂EøfE₂øóeE±×₂MXRóet¹αíRVoR×ö³øíRWRαíNM₂°í×cαíNóet¹°öe₂SE2019QE]ZQE[ZR[_ 0

690 lt¹αíE∙×øíetR±ø∙×öeE₂e₁−óE°í±−ó×öEfí−ø₁e₂ceötEp₁øte×öEö°öø∙e₂₂eí₂Et°₁·etEtøEíα₂ø₂øóe₂E°ö³E
ó×tøc¹øö³₁×°SE2019QEVYQEV_RXV 1
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689 zp×öRzt°teE}°₁×°t×øö₂EøfEp₁øöMpppNEjøópíeΔe₂Ew×t¹E{et₁°c°₁±eöeEt°c₁øcαcíe₂SE2019QEWZQEX_V^RX_W_ 12

688 hEke₂×·öEzt₁°te·αEfø₁Ez×ö·íeRzt₁°ö³e³Eoeí×c°te₂E−₂×ö·Ewα₁×³×öeRoα³₁°βøöeEs×·°ö³₂E°ö³Ew±SE2019QE
VYQEVV^YRVV_X 4

687 w¹ø₂p¹ø₁−₂Ec¹eó×₂t₁αaEf₁øóE₂ó°ííEóøíec−íe₂QEtøEpøíαóe₁₂QEtøEp¹°₁ó°ce−t×c°íE°ö³E×ö³−₂t₁×°íE
°ppí×c°t×øö₂SE2019QE_VQEYWVRYYV 10

686 tet¹αíE·íαcø₂×³e₂E∙×°Em×₂c¹e₁E·íαcø₂αí°t×øöaEt₁°ö₂í°t×øöEf₁øóE±°tc¹Eó×c₁øw°∙eEtøEcøöt×ö−ø−₂EfíøwE
p₁øce₂₂×ö·SE2019QEVZUQEVVRV_ 9

685 vöEt¹eEfø₁ó°t×øöEøfE₂e∙eöRóeó±e₁e³E₁×ö·₂E±αE°₁eöeRαö°ó×³eEcαcí×β°t×øöSE2019QEVZUQEXRVU 6

684 w₁ep°₁°t×øöE°ö³Ee∙°í−°t×øöEøfE°öEecøRf₁×eö³íαQE₁e°ct×∙eQE°ö³Ep¹αt×cE°c×³R±°₂e³Efí°óeE₁et°₁³°ötEfø₁E
wøøíSE2019QEVXYQEZ^R[[ 24

683 uø∙eíE₁¹ø³×−óEøöEc°₁±øöEc°t°íα₂t₂Efø₁Et¹eEøΔ×³°t×øöEøfE±eöβαíE°ícø¹øíEtøE±eöβ°í³e¹α³eaEhE₂t−³αEøfE
t¹eEóø³×f×c°t×øöEøfEóet°íT₂−ppø₁tE×öte₁°ct×øö₂E±αE°c×³Ep₁eRt₁e°tóeöt₂SE2019QEZ]UQEW]VRW^W 12

682 w¹øtøc−₁e³Ec¹°₁°cte₁×₂t×c₂EøfEf°₂tEp¹øtøc−₁°±íeE°c₁αí×cEfø₁ó−í°t×øö₂E°ö³E×ö∙e₂t×·°t×øö₂E±αE
³×ffe₁eöt×°íEp¹øtøEc°íø₁×óete₁SE2019QEVX]QEVXXRVYV 4

681 löβαó°t×cE₂αöt¹e₂×₂EøfEöøöRö°t−₁°íEt₁×₂°cc¹°₁×³e₂E°ö³E·°í°ctø₂×³e₂bEpö₂×·¹t₂EøfEt¹e×₁E×öte₁°ct×øöE
w×t¹E·°íect×ö₂E°₂E°Ef−öct×øöEøfEt¹e×₁E₂t₁−ct−₁eSE2019QEY]WQEVRVZ 3

680 zeífRh₂₂eó±íαEøfEzt×ó−í×Rye₂pøö₂×∙eEi×ø¹α±₁×³Ezαöt¹et×cRE±Ryecøó±×ö°ötEiíøcäEjøpøíαpept×³e₂SE
2019QEWUQEWZYRW]W 9

679 hEöø∙eíE[Rpα₁øp¹ø₂p¹ø₁αí°t×ö·Epw[Eä×ö°₂eEMpw[R[rNE³×₂cø∙e₁e³E×öEt¹eEp₁øtøβøøöE{₁×c¹øóøö°₂E
∙°·×ö°í×₂SE2019QEWW]QEZXR[X

678
zαöt¹e₂×₂EøfEöø∙eíEt₁°ö₂RYRMp¹t¹°í×ó×³øóet¹αíNRE°ö³E
YRM×ó×³°βøíRVRαíóet¹αíNRXR×ö³øíαíRtet₁°¹α³₁ø×₂øq−×öøí×öøöe₂E°₂Epø₂₂×±íeE°₁øó°t°₂eE×ö¹×±×tø₁₂SE2019QE
]XQEVW[XRVW]]

3

677 oeΔ°fí−ø₁ø×₂øp₁øp°öøíTi₁×áRXZE±°₂e³E₂−p₁°óøíec−í°₁E₂øí∙eötEfø₁Eí×q−×³Rp¹°₂eEó×c₁øeΔt₁°ct×øöEøfE
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2020QEV[YQEX^VYRX^WW 3

619 ye₂∙e₁°t₁øíEeöc°p₂−í°t×øöE×öE¹×·¹Eóøíec−í°₁Ewe×·¹tEc¹×tø₂°öR±°₂e³Eö°öø·eí₂Efø₁E°ppí×c°t×øö₂E×öE
øc−í°₁Et₁e°tóeöt₂aEpóp°ctEøöE¹−ó°öEhywlRV_Ec−ít−₁eEceíí₂SE2020QEV[ZQE^UYR^WV 12

618 †°∙eíeö·t¹Rkepeö³eötEw¹øtøc¹eó×₂t₁αE°ö³Ei×øíø·×c°íEyeíe∙°öceEøfE°Ei×í×₁−±×öEk×pα₁₁×öøöeE
z−±−ö×tSEJournal of Organic ChemistryQE2020QE^ZQEVXUVZRVXUW^ 4.2 5
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617 hEó−ít×Rtec¹ö×q−eE°ö°íαt×c°íE°pp₁ø°c¹Efø₁E×óp−₁×tαEp₁øf×í×ö·E³−₁×ö·E₂αöt¹e₂×₂aE{¹eEc°₂eEøfE
³×fí−p₁e³ö°teSE2020QEV_UQEVVXY^X 0

616 ke∙eíøpóeötEøfE³−°íE°öt×R±×øf×íóE°ö³E°öt×R±°cte₁×°íEóe³×c°íE³e∙×ce₂SE2020QE^QEX_W[RX_XY 8

615 o×·¹Eα×eí³Ep₁ø³−ct×øöEøfEíe∙°öRtαpeEf₁−ct°ö₂E±αEní−cøöø±°cte₁Eá°pøö×c−₂EstnEVYV]SE2020QEV[YQEW_ZRXUX 12

614 r×öet×c₂EøfEt¹eEt¹e₁ó°íE₁e₂pøö₂eEøfEpøíαMuR×₂øp₁øpαí°c₁αí°ó×³eEcøEóet¹°c₁αí×cE°c×³NE¹α³₁ø·eíE
ó×c₁øp°₁t×cíe₂E−ö³e₁E³×ffe₁eötEeö∙×₁øöóeöt°íE₂t×ó−í×aEhEt×óeRí°p₂eEutyE₂t−³αSE2020QEZ^UQEYX_RYY^ 7

613 zeö₂×ö·E°₁øó°t×cEpøíí−t°öt₂E×öEw°te₁Ew×t¹Ec°t°íα₂tR₂eö₂×t×βe³Ew°te₁R·°te³Et₁°ö₂×₂tø₁SE2020QE]YQEYV[_RYV^U 2

612 {¹eE₁e°ct×øöEøfEpøt°₂₂×−óEΔ°öt¹°te₂Ew×t¹Ef×∙eRóeó±e₁e³Ecαcí×cEc°₁±øö°te₂aE₂eíect×∙×tαEøfEt¹eE
−ö³e₁íα×ö·Ec°₂c°³eE₁e°ct×øö₂E°ö³Eóec¹°ö×₂t×cE×ö₂×·¹t₂SSE2020QEVUQEX[XUXRX[XV[ 2

611 m°₂tEwα₁øíα₂×₂EøfEw×öeE†øø³Ew₁et₁e°te³E±αEs°₁·eEw×íøtRzc°íeE{¹e₁óøóec¹°ö×c°íEyef×ö×ö·Efø₁E
i×øc¹eó×c°íEw₁ø³−ct×øöSE2020QEZ_QEWVW_YRWVXUY 1

610 wø₁ø−₂En₁°p¹eöeEvΔ×³eEm×íó₂Ew₁ep°₁e³E∙×°Et¹eEi₁e°t¹Rm×·−₁eEtet¹ø³aEhEz×ópíeEzt₁°te·αEfø₁E
zw×tc¹×ö·Ehcce₂₂EøfEye³øΔEzpec×e₂EtøE°öElíect₁ø³eEz−₁f°ceSE2020QEVWQEZZV^VRZZV^^ 4

609 vöEt¹eEyøíeEøfEtet°íRjøöt°×ö×ö·Epó×³°βøí×−óRi°₂e³Epøö×cEs×q−×³Ej°t°íα₂t₂E×öEt¹eEmø₁ó°t×øöEøfE
{°×íø₁e³Ewøíα₂tα₁eöeSE2020QEZ_QEWV[^ZRWV[__ 0

608 h−tø×ö¹×±×t×øöE±αEpø³×³eEpøöE×öEt¹eEtet¹×øö×öeRpø³×öeEye°ct×øöSE2020QEVWYQE[UW_R[UX^ 2

607 u−cíe°₁Et°·öet×cEyeí°Δ°t×øöEt°pp×ö·EøfEzp×öEyeí°Δ°t×øöE×öElíect₁×c°ííαEzt₁e₂₂e³Eníαce₁øíSE2020QEZQEWWUZ]RWWU]U2

606
zαöt¹e₂×₂E°ö³Ec¹°₁°cte₁×β°t×øöEøfEβ×öcE³×MRWQWR³×óet¹αípeöt°öRXRαíE³×t¹×øc°₁±øö°te₂NE±e°₁×ö·E
pα₁×³×öeEø₁Etet₁°óet¹αíet¹αíeöe³×°ó×öeEcøí×·°ö³₂E°ö³E×ö∙e₂t×·°t×øöEøfEt¹e×₁Et¹e₁ó°íEcøö∙e₁₂×øöE
óec¹°ö×₂ó₂Etøw°₁³₂Eö°öøc₁α₂t°íí×öeEβ×öcE₂−íf×³eSE2020QEY_QEVYZ[YRVYZ]Z

2

605 |öcø∙e₁×ö·E¹×³³eöE₂e₂q−×te₁peöeE±×ø₂αöt¹et×cEp°t¹w°αEt¹₁ø−·¹EeΔp₁e₂₂×øöE±øø₂tE°₁e°Róe³×°te³E
p₁ø³−ct×∙×tαEeö¹°öceóeötE×öE±°₂×³×øóαceteSE2020QE]XQE]WVR]W^ 3

604 nphvEjEutyEj°íc−í°t×øöEw×t¹Ezø₁te³E{₁°×ö×ö·Ezet₂Epóp₁ø∙e₂Ehcc−₁°cαE°ö³Eyeí×°±×í×tαEfø₁Ezt₁−ct−₁°íE
h₂₂×·ö°t×øöSEJournal of Organic ChemistryQE2020QE^ZQEVVXZURVVXZ^ 4.2 14

603 pö₂×·¹t₂E×ötøEtec¹°ö×₂óEøfEoαpøc¹íø₁×teRpö³−ce³Em−öct×øö°í×β°t×øöEøfEwøíαóe₁₂Etøw°₁³Ezep°₁°t×ö·E
imyRjøöt°×ö×ö·Ejøópøöeöt₂Ef₁øóEt×c₁øpí°₂t×c₂SE2020QEVWQEX[]ZZRX[][] 6

602 wøíαpept×³eE°ö³E·íαcø₂°ó×öø·íαc°öEpøíα₂°cc¹°₁×³eE°₂E₂t°±×í×β×ö·Epøíαóe₁₂E×öEö°öøc₁α₂t°í₂Efø₁E°E
₂°feEøc−í°₁E¹αpøteö₂×∙eEeffectSE2020QEV[WQEV[__RV]VU 6

601 utyRi°₂e³Etet°±øí×cEw₁øf×í×ö·EøfEl³×±íeEví×∙e₂Rkete₁ó×ö°t×øöEøfEx−°í×tαEw°₁°óete₁₂SE2020QEWZQE 9

600 tec¹°ö×₂óEøfEw³TjRc°t°íαβe³E¹α³₁ø·eö°t×øöEøfEf−₁f−₁°íE−ö³e₁E¹α³₁øt¹e₁ó°íEcøö³×t×øö₂SE2020QEX^_QE]WVR]XY 20

Citation Report

94



599 lffect₂EøfEh−tøcí°∙×ö·QEltvoQE°ö³E|}Ezte₁×í×β°t×øöEøöEt¹eEj¹eó×c°íQEtec¹°ö×c°íQEw₁×öt°±×í×tαQE°ö³E
i×øcøóp°t×±×í×tαEj¹°₁°cte₁×₂t×c₂EøfEhí·×ö°teSE2020QE[QEZV_VRZWUV 6

598 m−₁t¹e₁Ej¹eó×₂t₁αEøfEy−t¹eö×−óEhíäeöαíEhcetαí×³eEjøópíeΔe₂aEyø−te₂EtøEhííeöαí×³eöeEjøópíeΔe₂E
∙×°E°Eze₁×e₂EøfElíect₁øp¹×í×cEh³³×t×øöEye°ct×øö₂SE2020QEX_QEW^X^RW^ZX 3

597 WRhó×öø±eöβ°í³e¹α³eQE°EcøóóøöEp₁ec−₁₂ø₁EtøE°c₁×³×öe₂E°ö³E°c₁×³øöe₂Eeö³øwe³Ew×t¹E±×ø°ct×∙×t×e₂SE
2020QE][QEVXVYXZ 4

596 w¹øtøc°t°íαt×cEjvEye³−ct×øö₂Ej°t°íαβe³E±αEóe₂øRMVQVURw¹eö°öt¹₁øí×öRWRαíNRwø₁p¹α₁×ö₂Eo°∙×ö·E°E
y¹eö×−óMpNE{₁×c°₁±øöαíEjøópíeΔSE2020QEW[QEV[X[ZRV[X]X 14

595 zαöt¹e₂×₂E°ö³Ehöt×₁°³×c°íEhct×∙×tαEøfEWRh₁αí×³eöeó°íøö×cEhc×³Ek×°ö×í×³e₂SE2020QE^ZUQEWXURWXZ

594 ye°ct×∙eEwø₁ø−₂Ewøíαóe₁₂Efø₁EketøΔ×f×c°t×øöEøfE°Ej¹eó×c°íE†°₁f°₁eEh·eötEz×ó−í°ötSE2020QEXWQE_W__R_XU[ 14

593 ke∙eíøpóeötEøfEuøöpept×³×cEpö∙e₁₂eEh·øö×₂t₂EøfEt¹eEn¹₁eí×öEyeceptø₁EMnozyNEi°₂e³EøöEt¹eE
VQWQYR{₁×°βøíeEzc°fføí³SE2020QE[XQEVU]_[RVU^VZ 5

592 pø³øfe₁₁øceöeE°₂E°Ep°₁töe₁E×öEuR°₁αí°t×øöEøfE°ó×³e₂SE2020QEYYQEVZ_W^RVZ_YV 3

591 j¹°₁°cte₁×β×ö·Et¹eE±×ö³×ö·E°ö³Ef−öct×øöEøfE{hywE˛‡^R₂eíect×∙eEhtwhE₁eceptø₁Eóø³−í°tø₁₂SE2020QE
W_ZQEVYZ[ZRVYZ]] 5

590 w₁ep°₁°t×øöE°ö³Ej¹×₁°íEowsjEzep°₁°t×øöEøfEt¹eElö°öt×øóe₁×cEmø₁ó₂EøfEu°t−₁°íEw₁ø₂t°·í°ö³×ö₂SE2020
QEWQE]W]R]YV

589 {₁°ö₂×t×øöEóet°í₂E×ö³−ceEcøöt₁øíEøfEeö¹°öce³EusvEp₁øpe₁t×e₂EøfEf−öct×øö°í×βe³Eø₁·°öøóet°íí×cE
cøópíeΔe₂E−ö³e₁Eí°₂e₁Eóø³−í°t×øö₂SE2020QEVUQEVZW_W 12

588 uø∙eíE₂αöt¹e₂×₂E₁ø−te₂Efø₁Et¹eEp₁ep°₁°t×øöEøfEíøwEtøΔ×cE∙×öαíEe₂te₁E°ö³E∙×öαíEc°₁±øö°teEóøöøóe₁₂SE
2020QEZUQEX[W_RX[YV 0

587 kec×p¹e₁×ö·Et¹eEc¹eó×c°íE×ö₂t°±×í×tαEøfE₂p¹°e₁øp₂×³×öEhE−ö³e₁Ep¹α₂×øíø·×c°íEcøö³×t×øö₂ERE
³e·₁°³°t×øöE₂t−³×e₂E°ö³E₂t₁−ct−₁°íEeí−c×³°t×øöEøfEt¹eEó°áø₁Eóet°±øí×teSE2020QEV^QE^VY]R^V[U

586 uøö×₁₁×t°ötE°ö³Ejαtøcøóp°t×±íeEu°öøp°₁t×cíe₂Efø₁E{øp×c°íEhöt×øΔ×³°ötE{₁e°tóeöt₂SE2020QEWUWUQEX[X]U_^ 2

585 tet¹ø³øíø·αEfø₁Et¹eEke∙eíøpóeötEøfElóp×₁×c°íEtø³eí₂Eyeí°t×ö·EVXjEutyEzpect₁°íEme°t−₁e₂EtøE
m−eíEw₁øpe₁t×e₂SE2020QEXYQEVWZZ[RVWZ]W 1

584 ke∙eíøpóeötEøfEi×p¹eöαít¹×°βøíe₂ElΔ¹×±×t×ö·Epóp₁ø∙e³Ew¹°₁ó°cøä×öet×c₂E°ö³EwøteötEhct×∙×tαE
h·°×ö₂tEpöt₁°ceíí−í°₁SE2020QE[QEW^^]RW_UU 3

583 s°₂t×ö·íαEjøíø₁e³Ewøíαí°ct×³eEzαöt¹e₂×βe³E±αEkαeRpö×t×°te³Ewøíαóe₁×β°t×øöSE2020QEVWQE 0

582 hEuewEi°₂×₂EzetEfø₁Et¹eEj°íc−í°t×øöEøfEjEutyEj¹eó×c°íEz¹×ft₂Ew×t¹×öE°EuøöReóp×₁×c°íEjø₁₁eí°te³E
m₁°óewø₁äSE2020QEVWYQE]XWWR]XXU 2
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581 pøö×cEí×q−×³Róø³×f×e³EpøíαMp₁øpαíeöeEc°₁±øö°teNR±°₂e³Eeíect₁øíαteEfø₁E°ííR₂øí×³R₂t°teEí×t¹×−óE±°tte₁αSE
2020QEW[QEZZUXRZZVV 3

580 jEjwthzEutyE°₂E°E{øøíEfø₁Em−ííEzt₁−ct−₁°íEke₂c₁×pt×øöEøfEWRw¹eöαíEz−±₂t×t−te³Epó×³°βøíe₂E{¹°tE
v∙e₁cøóe₂Et¹eElffect₂EøfEm°₂tE{°−tøóe₁×β°t×øöSE2020QEWZQE 1

579 ke∙eíøpóeötEøfE°Eneó×ö×Epöte₁f°c×°íEhöt×øΔ×³°ötEfø₁Ev×íE×öE†°te₁Eló−í₂×øöEw×t¹En°íí×cEhc×³E°ö³E
kø³ecαíEneó×ö×Ej¹°×ö₂SE2020QE[^QE__ZXR__[U 2

578 o×·¹íαEmí−ø₁×ö°te³Epøö×cEs×q−×³Em×íó₂E°₂Eu°öøóete₁R{¹×cäEte³×°Es−±₁×c°öt₂Efø₁Eo°₁³Ek×₂äEk₁×∙e₂SE
2020QEXQE^^UXR^^U_ 4

577 lΔpíø₁×ö·Ei₁ø°³Etøíec−í°₁Eke₁×∙°t×β°t×øöE°₂E{øøíE×öEzeíect×∙eEmí−ø₁e₂ceötEketect×øöEøfEte₁c−₁αMppNE
±αE°Eze₁×e₂EøfEs°₁·eEztøäe₂Ez¹×ftEVQYRi×₂MZRp¹eöαíRVoR×ó×³°βøíRYRαíN±eöβeöe₂SE2020QEZ_QEWWX_^RWWYVW 1

576 i×ø×ö₂p×₁e³E³e₂×·öEfø₁Et¹eE°₂₂eó±íαEøfEníαp₁øó°te´fiEöe−₁øpept×³eEcøöá−·°te₂Ew×t¹E°ct×∙eE
p¹°₁ó°ce−t×c°íE×ö·₁e³×eöt₂SE2020QEYYQEWVUY_RWVU[X 2

575 h₂₂e₂₂óeötEøfEt¹eEvΔ×³°t×∙eEke₂−íf−₁×β°t×øöEøfEt×³³íeEk×₂t×íí°teEz−₁₁ø·°teEm−eí₂Ew×t¹E
zpect₁ø₂cøp×cE{ec¹ö×q−e₂SE2020QEWUWUQE^^][U^W 1

574 zecøö³°₁αEóet°±øí×te₂EøfEw¹íe±øp−₂E₂pec×e₂Ef₁øóEuø₁t¹e₁öE{¹°×í°ö³SE2020QEV_QEVZWZRVZX[ 2

573 y−MppNwø₁p¹α₁×ö°teR±°₂e³Eóøíec−í°₁Eö°öø₁e°ctø₁Efø₁Ec°₁±eöeE×ö₂e₁t×øöE₁e°ct×øö₂E°ö³Eq−°öt×t°t×∙eE
fø₁ó°t×øöEøfE₁øt°Δ°öe₂E±αE°ct×∙eRóet°íRteópí°teE₂αöt¹e₂e₂SE2020QEVVQE[X]U 4

572 zt₁−ct−₁°íEc¹°₁°cte₁×₂°t×øöEøfEöewE×øö×cEí×q−×³₂E∙×°E‘R₁°αEc₁α₂t°ííø·₁°p¹αSE2020QEXV_QEVVYU_V 1

571 zte₁eø₂eíect×∙eEzαöt¹e₂×₂EøfEzp×₁ø°cet°íEkøó°×öEke₁×∙°t×∙e₂EøfEt¹eEwí°ötEníαcø₂×³eEy°ö−öcø₂×³eE
°ö³EøfEvä°³°×cEhc×³E°ö³Ek×öøp¹α₂×₂tøΔ×ö₂RVE°ö³EWEm₁øóEt°₁×öeEhí·°eSE2020QEVZQEV_XYZ]^‘WU_]VVZ

570 {yw}XEeö³ø·eöø−₂íαEeΔp₁e₂₂e³E×öEó−₁×öeEcøíøö×cEep×t¹eí×°íEceíí₂E×₂E×ö¹×±×te³E±αEt¹eEöø∙eíE{yw}XE
±íøcäe₁EW[lUVSE2020QE_WQEVUWXVU 5

569 m°c×íeE₂αöt¹e₂×₂QEc¹°₁°cte₁×β°t×øöQE°ö³E°±R×ö×t×øEkm{E₂×ó−í°t×øö₂EøfEeöe₁·αEeff×c×eötEuufE³×°íäαíEVQYE
±eöβeöeE³×c°₁±øΔ°ó×³eEóøöøóe₁₂E₁ecø∙e₁e³Ef₁øóEwl{E±øttíeEw°₂teSE2020QEVX]QEY_XWV 2

568 {¹eE¹°íø·eö°t×øöEøfEö°t−₁°íEfí°∙øöø×³₂QE±°×c°íe×öE°ö³Ec¹₁α₂×öQEeö¹°öce₂Et¹e×₁E°ff×ö×tαEtøE¹−ó°öE
p₁øte×öEä×ö°₂eEjrWSE2020QE]WQEVWZURVW[V 6

567 zc₁°±±í×ö·E°₁ø−ö³E×öEzαöt¹et×cEu−°öce₂Et°ö°·×ö·Ezø³×−óEjøópø−ö³₂aEi×₂p¹eöøíTi×₂ö°p¹t¹øíE
zαöt¹e₂×₂E±αEoα³₁øΔαíEn₁ø−pEt°₂ä×ö·SE2020QEZ_QE[^_ZR[_UY 2

566 zαöt¹e₂×₂E°ö³E‘R₁°αEc₁α₂t°íE₂t₁−ct−₁e₂EøfEtwøE³×ffe₁eötEβ×öcEMppNEcøópíeΔe₂EøfE
uQufRcαcíø¹eΔ°öeRVQWR³×αí×³eöeR±×₂MYRfí−ø₁ø±eöβøαí¹α³₁°β×³eNE±°₂e³EøöEβ×öcE₂°ítEeffectSE2020QEVWV]QEVW^X^] 2

565 m₁øóEcαcí×cE°ó×öe₂E°ö³E°cetøö×t₁×íeEtøE°ó×³×öeEβ×öcM××NEcøópíeΔe₂SSE2020QEVUQEV^WUURV^WWV 3

564 j₁ø₂₂Rjø−pí×ö·EøfEhó×³eE°ö³Ehó×³eEke₁×∙°t×∙e₂EtøE|ó±eíí×fe₁øöeEuøö°fí°te₂aEzαöt¹e₂×₂EøfE
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563 jαtøtøΔ×cE³×óe₁×cE¹°ífR₂°ö³w×c¹Ey−MppNQEv₂MppNE°ö³Ep₁MpppNEcøópíeΔe₂Ecøöt°×ö×ö·Et¹eE
YQYfR±×p¹eöαíR±°₂e³E±₁×³·×ö·Eí×·°ö³₂SE2020QEXYQEeZ]^Z 4

562 zαöt¹e₂×₂QEy°³×ø₂αöt¹e₂×₂E°ö³Ei×øíø·×c°íEl∙°í−°t×øöEøfEi−p₁eöø₁p¹×öeRke₁×∙e³E
w¹eöαí°βøc°₁±øΔ°ó×³e₂E°₂Euø∙eíE˛…Rvp×ø×³Eyeceptø₁Es×·°ö³₂SE2020QEVZQEVV]ZRVV^[ 3
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ke∙eíøpóeötE°ö³E}°í×³°t×øöEøfE°Ew₁øce³−₁eEfø₁Eh−t¹eöt×c×tαE}e₁×f×c°t×øöEøfEtø³×f×e³E
s×pøpøíα₂°cc¹°₁×³e₂EøfEz¹×·eíí°EfíeΔöe₁×Ez−±tαpe₂EV±QEW°QEX°QE[QE°ö³E’E±αEVXjEutyEzpect₁ø₂cøpαSE
2020QEZYQE_^RVUX
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446
o°ötβ₂c¹El₂te₁Rte³×°te³Ew¹øtøc¹eó×c°íE{₁°ö₂fø₁ó°t×øö₂E×öEt¹eEretøöeEze₁×e₂aEyeóøteEjM₂pNRoE
h₁αí°t×øöE°ö³EjαcíøpeöteöeEzαöt¹e₂×₂Et¹₁ø−·¹Ezt₁°×öEyeíe°₂eSEJournal of Organic ChemistryQE2021QE
^[QEXWXWRXWY^
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445 {₁×ø₁·°öøt×öEMp}NEc°₁±øΔαí°te₂E°₂Epøteöt×°íE°öt×c°öce₁E°·eöt₂aE{¹e×₁E₂αöt¹e₂×₂QEp¹α₂×øc¹eó×c°íE
c¹°₁°cte₁×β°t×øöQE°ö³EcαtøtøΔ×cE°ct×∙×tαE°·°×ö₂tEoes°E°ö³EtjmR]Ec°öce₁Eceíí₂SE2021QEXZQEe[V[Z 3

444 jøöceptEke₂×·öQEke∙eíøpóeötE°ö³Ew₁eí×ó×ö°₁αEw¹α₂×c°íE°ö³Ej¹eó×c°íEj¹°₁°cte₁×β°t×øöEøfE
{°óøΔ×feöRn−×³e³Rte₂øpø₁ø−₂Ez×í×c°Eu°öøp°₁t×cíe₂SE2021QEW[QE 1

443 höEpö∙e₂t×·°t×øöEøfEm×∙eEjøópøöeötE”XPW—EzeífRh₂₂eó±íe³Ej°·eEmø₁ó°t×øöE|₂×ö·E
hó×³×ö×−ó´•´•´•j°₁±øΔαí°teEoα³₁ø·eöEiøö³₂OQâμ SE2021QE 3

442 x−°öt×fα×ö·Ee∙øí∙×ö·EtøΔ×c×tαE×öEt¹eE{htsTpe₁øΔ×³eEó×öe₁°í×β°t×øöEøfEp₁øp₁°öøíøíSE2021QEWYQEVUV^_] 3

441 hEöø∙eíE°pp₁ø°c¹EtøEc¹°₁°cte₁×β°t×øöEøfE°E₁eí°t×∙eíαE−ö₂t°±íeE×öte₁c°í°t×øöEcøópø−ö³E−ö³e₁E
°ó±×eötEcøö³×t×øö₂aE₁e∙×₂×t×ö·E°Eä°øí×ö×teR°cetøöeE×öte₁c°í°t×øöEcøópø−ö³SE2021QEZUQE[W_UR[W_[ 0

440 i×₂ó−t¹M×××NRc°t°íαβe³E₁e·×ø₂eíect×∙eE°íäαí°t×øöEøfEtet₁°¹α³₁øq−×öøí×öe₂E°ö³E×ö³øí×öe₂Etøw°₁³₂Et¹eE
₂αöt¹e₂×₂EøfE±×ø°ct×∙eEcø₁eR±×°₁αíEøΔ×ö³øíe₂E°ö³Ej’wV_E×ö¹×±×tø₁₂SE2021QEV_QE^_VR_UZ 0

439 |ö³e₁₂t°ö³×ö·Epí°₂ó°âμ�et¹°öøíEöøöReq−×í×±₁×−óEeíect₁øc¹eó×₂t₁αE³−₁×ö·Et¹eE₂αöt¹e₂×₂EøfEóet°íE
øΔ×³eEq−°öt−óE³øt₂SE2021QEWXQEX_^XRX__Z 2

438 w¹α₂×c°íEj¹eó×₂t₁αEs°±ø₁°tø₁αEw₁øáect₂E|₂×ö·E}°pø₁Ew¹°₂eEutySE2021QE^VR^_
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437 utyE₂t−³×e₂EøfE·₁ø−pE^Eóet°ííø³₁−·₂aEv₂Reö₁×c¹e³Eø₁·°öøRø₂ó×−óE¹°ífR₂°ö³w×c¹E°öt×c°öce₁E
cøópíeΔSE2021QEZUQEVW_]URVW_^V 1

436 oøwE°Em₁°·óeötEk₁°w₂Ehtteöt×øöEtøEzeíect×∙×tαEk×₂c₁×ó×ö°t×ö·Eme°t−₁e₂E±etweeöEt¹eEyeí°te³E
w₁øte°₂e₂E{₁αp₂×öE°ö³E{¹₁øó±×öSE2021QE[YQEV[VVRV[WZ 1

435 pö∙e₂t×·°t×øöEøfEjøöt°ó×ö°öt₂E×öEz×ö·íeE†°fe₁E†etEjíe°ö×ö·E|₂×ö·Ep₂øp₁øpαíEhícø¹øíSEXVYQEWXRW^

434 zαöt¹e₂×₂E°ö³Ehöt×íe×₂¹ó°ö×°íEl∙°í−°t×øöEøfEh₁αí×ó×³°ó×³eRhβøíeEoα±₁×³₂Ejøöt°×ö×ö·E°E
w¹eöøΔα°íäαíEs×öäe₁SE2021QE]QEV_UVRV_WW 0

433 h₂₂øc×°t×øöElq−×í×±₁×°EøfEv₁·°öøRw¹ø₂p¹ø₁×cEhc×³₂Ew×t¹Epó×öe₂Ef₁øóE°Ejøó±×öe³Ek×eíect₁×cE°ö³E
u−cíe°₁Et°·öet×cEye₂øö°öceEzpect₁ø₂cøpαEhpp₁ø°c¹SE2021QE_XQEX_VYRX_WV

432 ye₂×³−°íEzøí∙eötEz×·ö°íEøfEjkjíE°₂E°EqutyEpöte₁ö°íEzt°ö³°₁³Efø₁Ehppí×c°t×øöE×öEv₁·°ö×cEj¹eó×₂t₁αE
s°±ø₁°tø₁αSEJournal of Organic ChemistryQE2021QE^[QEX^_URX^_[ 4.2 2

431 t×c₁øcø₂°ó×öeEhQEt×c₁ø·₁ew×°p×öeEhE°ö³Et×c₁ø·₁ew×°p×öeEiaEt¹₁eeE¹øóøc¹×₁°íE°íä°íø×³₂fSE2021QE^_QEVXWUZ[ 0

430 zuoRh₁αí°ó×ö°t×øöEøfEVRóet¹αíq−×öøí×öRWMVoNRøöeEu×t₁øEke₁×∙°t×∙e₂SE2021QEZ]QEV[[RV]Y 0

429 jøóp°ctEutyEzpect₁ø₂cøpαEfø₁EsøwRjø₂tEp³eöt×f×c°t×øöE°ö³Ex−°öt×f×c°t×øöEøfEw}jEwí°₂t×c×βe₁₂SE
2021QEW[QE 6

428 iøø₂t×ö·E“×öcElíect₁ø³eEye∙e₁₂×±×í×tαE×öEhq−eø−₂Elíect₁øíαte₂E±αE|₂×ö·EsøwRjø₂tEhöt×₂øí∙eöt₂SE2021
QEVXXQE]YYWR]YZV 43

427
zαöt¹et×cEj°öö°±×öø×³₂EZmRx|wpjE°ö³EtktiRjotpjhE×öEwí°ötEt°te₁×°íEâμ�Ep³eöt×f×c°t×øöE°ö³E
x−°öt×f×c°t×øöE±αEn°₂Ej¹₁øó°tø·₁°p¹αEâμ�Et°₂₂Ezpect₁øóet₁αEMnjRtzNQEu−cíe°₁Et°·öet×cEye₂øö°öceE
MutyNQE°ö³Eo×·¹Rwe₁fø₁ó°öceEs×q−×³Ej¹₁øó°tø·₁°p¹αEw×t¹Ek×ø³eEh₁₁°αEketect×øöEMowsjRkhkNSE
2021QEZYQEW[UURW[VU

0

426 iøø₂t×ö·E“×öcElíect₁ø³eEye∙e₁₂×±×í×tαE×öEhq−eø−₂Elíect₁øíαte₂E±αE|₂×ö·EsøwRjø₂tEhöt×₂øí∙eöt₂SE2021
QE[UQE]X[[R]X]Z 161

425 zeíect×∙eElíect₁øc°t°íαt×cEjvWEye³−ct×øöEtøEjvE±αE°öEuojRi°₂e³Ev₁·°öøóet°íí×cEoeóeEhö°íø·−eSE
2021QEVVQEXWZ]RXW[] 5

424 oα³₁ø₂×íα°t×øöEøfEjvWE−₂×ö·E°E₂×í°t₁°öeE¹α³₁×³eaE₂t₁−ct−₁°íEc¹°₁°cte₁×β°t×øöEøfE°E₂×íαíEfø₁ó°teE
cøópø−ö³SE2021QE__QEWZ_RW[] 1

423 ye·×ø₂eíect×∙eEc¹eóøeöβαó°t×cE₂αöt¹e₂e₂EøfEfe₁−í°teEcøöá−·°te₂E°₂Ec¹₁øóø·eö×cE₂−±₂t₁°te₂Efø₁E
fe₁−íøαíEe₂te₁°₂e₂SE2021QEV]QEXWZRXXX

422 o×·¹íαEuø₁±ø₁öαí°te³Ejeíí−íø₂eE°ö³Ept₂EGjí×cäGEtø³×f×c°t×øöE±αE°öEpö∙e₁₂eRlíect₁øöEkeó°ö³E
k×eí₂Rhí³e₁EM×lkkhNEye°ct×øöSE2021QEW[QE 0

421 i×øp₁ø₂pect×ö·EøfEzø×íRke₁×∙e³Ehct×öø±°cte₁×°Ehíøö·Et¹eEhí°₁Roøt°öEke₂e₁tEo×·¹w°αE×öEt¹eE
{°äí°ó°ä°öEke₂e₁tSE2021QEVWQE[UY___ 3

420 z×ö·íeRi°₂eEse₂×øö₂E°ö³Et×₂ó°tc¹e₂Ehíte₁Et¹eEi°cä±øöeEjøöfø₁ó°t×øö°íEkαö°ó×c₂E×öEkuhSE2021QE
[UQE^]XR^^Z 0
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419 {¹eEm°₂c×ö°t×ö·EmíeΔ×±×í×tαE°ö³Ejøø₁³×ö°t×øöEtø³e₂EøfE°Eweöt°óet¹αíeöeEjøööecte³Et°c₁øcαcí×cE
jujEw×öce₁Es×·°ö³SE2021QEW[QE 0

418 oø−₂e¹øí³EvβøöeEk×₂×öfectø₁E°₂EhöEhíte₁ö°t×∙eEvβøöeEneöe₁°tø₁Efø₁Evβøöøíα₂×₂EøfEhíäeöe₂SE2021QE
VUQEVVYVRVVZW 0

417 o×·¹Rpe₁fø₁ó°öceEcø−öte₁c−₁₁eötEc¹₁øó°tø·₁°p¹αEfø₁Eí−te×öEp₁ø³−ct×øöEf₁øóE°E
c¹íø₁øp¹αííR³ef×c×eötE₂t₁°×öEøfEt¹eEó×c₁ø°í·°eEw°₁°c¹íø₁eíí°Eäe₂₂íe₁×Eo’VSE2021QEXXQEV___RWUVX 2

416
j¹eó×c°íEc¹°pe₁øöe₂Et°₁·ete³EtøEt¹eEeö³øpí°₂ó×cE₁et×c−í−óEMlyNE°ö³Eíα₂ø₂øóeEp₁e∙eöte³E
öe−₁ø³e·eöe₁°t×øöE×öE°Ej_ø₁f]WE₁epe°tEeΔp°ö₂×øöE³₁ø₂øp¹×í°E°óαøt₁øp¹×cEí°te₁°íE₂cíe₁ø₂×₂EMhszNE
óø³eíSE2021QE]XQEZX[RZZU

5

415 m×ííe₁R₂αöe₁·αE₁ø−teEfø₁Eøpt×ó×₂×ö·E³×eíect₁×cEfe°t−₁e₂EøfEöø∙eíEpøíαóe₁R±°₂e³Ete₁ö°₁αEcøópø₂×teE
f×íó₂E±e°₁×ö·EmeW{×vZEp₂e−³øRpe₁ø∙₂ä×teE°ö³E·₁°p¹×teEp°₁t×cíe₂SE2021QEY]QE^XZ]R^X[Y 2

414 k×₂cø∙e₁αEøfE₁eóø·í×fíøβ×öEet°±øö°teaEhEpøteötE°ö³E¹×·¹íαE₂eíect×∙eEzns{WE×ö¹×±×tø₁SE2021QEXYQEVV[UXX 2

413 ke₂×·öQEzαöt¹e₂×₂QE°ö³Ei×øíø·×c°íEl∙°í−°t×øöEøfEs×·¹tRhct×∙°te³Ehöt×±×øt×c₂SE2021QE]QE[^VR[_W 2

412 zt×ó−í×Rye₂pøö₂×∙eEw₁øte×öø₂øóe₂Ei°₂e³EøöEi×ø¹α±₁×³Ez¹eííEj₁ø₂₂Rs×öäe³Et×ceííe₂SE2021QEX]QEX_ZURX_Z_ 2

411 pøö×cEz°ítRte³×°te³E{−ö×ö·EøfEt¹eEtø₁p¹øíø·αE°ö³Ei°ö³Ezt₁−ct−₁eEøfEn₁°p¹×t×cEj°₁±øöEu×t₁×³eEfø₁E
uvEyeóø∙°íE−ö³e₁E}×₂×±íeEs×·¹tSE2021QEYQEW^W^RW^X_ 1

410 {¹eE³e∙eíøpóeötE°ö³Ec¹°₁°cte₁×β°t×øöEøfE°öElSEcøí×EvWZiE±×øcøöá−·°teE∙°cc×öeSE2021QEX^QEYWVRYXZ 5

409 i×øóøíec−í°₁E₂øí×³R₂t°teEutyE₂pect₁ø₂cøpαE°tE¹×·¹e₂tEf×eí³aEt¹eE·°×öE×öE₁e₂øí−t×øöE°tEVWUUEtoβSE 3

408 {øw°₁³Eyeöew°±íeE°ö³Em−öct×øö°íEi×øóe³×c°íEwøíαóe₁₂Ew×t¹E{−ö°±íeEke·₁°³°t×øöEy°te₂Ei°₂e³EøöE
pt°cøö×cEhc×³E°ö³EVQ^Rvct°öe³×øíSE2021QEXQEV_YXRV_ZZ 4

407 ke₂×·öQEzαöt¹e₂×₂QEw¹°₁ó°cøä×öet×c₂QE°ö³Ei×ø³×₂t₁×±−t×øöEøfE°Eze₁×e₂EøfEiøöeR{°₁·et×ö·ElwYE
yeceptø₁Eh·øö×₂tEw₁ø³₁−·₂Efø₁E{₁e°tóeötEøfEv₂teøpø₁ø₂×₂E°ö³Evt¹e₁EiøöeEjøö³×t×øö₂SE2021QEYQE_U^R_WZ 1

406 höøó°íø−₂Eeö¹°öce³Ew°te₁E³×ff−₂×øöE×öEpøíα₂°cc¹°₁×³eE×öte₁peöet₁°t×ö·E¹α³₁ø·eí₂SE2021QE[VXQEVWZ^_W 4

405
j₁α₂t°íEzt₁−ct−₁eEøfEs×ö°·í×pt×öEoeó×¹α³₁°teEoeó×et¹°öøí°teEMjWZoW^u^vWNWMoWvNMjWoZvoNEf₁øóE
XkElíect₁øöEk×ff₁°ct×øöEk°t°QEy×et∙eí³Eyef×öeóeötQE°ö³Ekeö₂×tαEm−öct×øö°íE{¹eø₁αEvpt×ó×β°t×øöSE
2021QEWVQEWUV_RWUW]

7

404 hö°íα₂×₂EøfEt¹eEzt₁−ct−₁eE°ö³Ei×ø₂αöt¹e₂×₂EøfEt¹eEs×pøpøíα₂°cc¹°₁×³eEjø₁eEví×·ø₂°cc¹°₁×³eEøfEp∙SE
kjXUUUSE2021QEWWQE 0

403 i×ø₂−₁f°ct°öt₂Ef₁øóEm×í°óeötø−₂Em−ö·×RhEw₁eí×ó×ö°₁αEzt−³αSE2021QEVVQE 2

402 {°₂äRzpec×f×cEpøö×cEs×q−×³₂Ew×t¹Es°ct°teEhö×øöEhppí×e³EtøEpóp₁ø∙eE“övEk×₂pe₁₂×±×í×tαE×öEt¹eE
lt¹αíeöeRw₁øpαíeöeRk×eöeElí°₂tøóe₁SE2021QEVXQE 2

(2021-2021)

105



401
zαöt¹e₂×₂E°ö³Ee∙°í−°t×øöEøfEóøíec−í°₁E₂t₁−ct−₁eEf₁øóEtø₁₂×øö°íE₂c°ö₂QE₂t−³αEøfEóøíec−í°₁E
c¹°₁°cte₁×₂t×c₂E−₂×ö·E₂pect₁ø₂cøp×cE°ö³Ekm{Eóet¹ø³₂EøfE₂øóeEt¹×ø₂eó×c°₁±°βøöe₂QE°ö³E
×ö∙e₂t×·°t×øöEøfEt¹e×₁E°öt×c°öce₁E°ct×∙×tαSE2021QE]ZQEX[XZRX[Y]

4

400 j°t°íαt×cEóec¹°ö×₂óE°ö³Eeö³øRtøReΔøE₂eíect×∙×tαE₁e∙e₁₂×øöEøfE°öEøct°í×öRfø₁ó×ö·Eö°t−₁°íE
k×eí₂âμ�hí³e₁°₂eSE2021QEYQEWWXRWXW 17

399 ke∙eíøpóeötE°ö³E}°í×³°t×øöEøfEWRhβ°₂p×₁øE”YQZ—Ekec°öRXRvöeEMpóp−₁×tαEhNE×öEn°±°peöt×öE
kete₁ó×ö°t×øöEtet¹ø³E|₂×ö·EqutyEzpect₁ø₂cøpαSE2021QEW[QE 1

398 mø−₁Et₁×ø₁·°öøt×öMp}NEe₂te₁₂E±°₂e³EøöEXQZR±×fí−ø₁ø±eöβeöeteíí−₁øö×cE°c×³aEzαöt¹e₂e₂QE₂t₁−ct−₁e₂QE×öE
∙×t₁øEcαtø₂t°t×cE°ct×∙×tαE°ö³EizhR±×ö³×ö·E°₂₂e₂₂óeötSE2021QEVWZQEVU^YUY 1

397 wøíαMet¹αíeöeE·íαcøíNRRpøíαMVQXRt₁×óet¹αíeöeEc°₁±øö°teNEhóp¹×p¹×í×cEjøpøíαóe₁₂Efø₁Esøö·Rhct×ö·E
pöáect°±íe₂aEzαöt¹e₂×₂QEuøöRhcαí°t×ö·Ewe₁fø₁ó°öceE°ö³EpöE}×∙øEke·₁°³°t×øöSE2021QEW[QE 0

396 zαöt¹e₂×₂EøfEme₁₁øceöe₂−íføöαíEj¹íø₁×³eaEreαEpöte₁óe³×°teEtøw°₁³Eme₁₁øceöe₂−íføö°ó×³e₂SE2021QE
ZXQEW[VWRW[WU 1

395 k×₂cø∙e₁αEøfEuewEwøteötEwø₂×t×∙eEhííø₂te₁×cEtø³−í°tø₁₂EøfEkøp°ó×öeEkEyeceptø₁₂aEpö₂×·¹t₂E×ötøEt¹eE
i×ø×₂ø₂te₁×cEyepí°ceóeötEøfEw₁øí×öeEtøEXRm−₁ø×cEhc×³E×öEt¹eEteí°öø₂t°t×öEue−₁øpept×³eSE2021QE[YQE[WU_R[WWU 1

394 {¹eEo°íø{°·E°₂E°E·eöe₁°íE₂c°fføí³Efø₁Ef°₁R₁e³Et−ö°±íeEc¹eó×·eöet×cE×ö³×c°tø₁₂SE2021QEV]QE]V^R]WX 21

393 k×₂pe₁₂×øö₂EøfE“×₁cøö×°Eu°öøp°₁t×cíe₂Ejíø₂eEtøEt¹eEw¹°₂eEiø−ö³°₁αEøfEz−₁f°ct°ötRm₁eeE{e₁ö°₁αE
t×Δt−₁e₂SE2021QEX]QEYU]WRYU^V 2

392 m−öct×øö°í×β°t×øöEøfEuQuRk×°íäαífe₁₁øceöe₂−íføö°ó×³e₂Etøw°₁³Ez−±₂t×t−te³Eke₁×∙°t×∙e₂SE2021QEYUQEVVW_RVVY] 6

391 p³eöt×f×c°t×øöQEj¹°₁°cte₁×β°t×øöQE°ö³Ez−pp₁e₂₂×øöEøfEz×³eEw₁ø³−ct₂Emø₁óe³E³−₁×ö·Et¹eEzαöt¹e₂×₂EøfE
”s−—s−RwzthR[V]SE2021QE[YQEY_[URY_]V 5

390
y−t¹eö×−óRj°t°íαβe³Ej₁ø₂₂Eke¹α³₁ø·eö°t×∙eEhöö−í°t×øöEøfERM]Rhβ°×ö³øíeN±eöβ°ó×³e₂Ew×t¹E
t°íe×ó×³e₂aEvöeRztepEhcce₂₂EtøEo×·¹íαEm−öct×øö°í×βe³Ewα₁₁øíø×₂øq−×öøí×öeSEJournal of Organic 
ChemistryQE2021QE^[QE[ZZVR[Z[Z

4.2 6

389 jøó±₁et°₂t°t×öEhRYE₂−íf−₁Rcøöt°×ö×ö·E¹ete₁øcαcí×cE³e₁×∙°t×∙e₂aEzαöt¹e₂×₂QE°öt×p₁øí×fe₁°t×∙eE°ct×∙×t×e₂E
°ö³Eóøíec−í°₁E³øcä×ö·E₂t−³×e₂SE2021QEWVZQEVVXW]Z 4

388
p³eöt×f×c°t×øöE°ö³Ec¹°₁°cte₁×β°t×øöEøfEw₁øt¹×øö°ó×³eE³e·₁°³°t×øöE×óp−₁×t×e₂E±αEó°₂₂E₂pect₁øóet₁αQE
utyE₂pect₁ø₂cøpαQE°ö³E−ít₁°E¹×·¹Epe₁fø₁ó°öceEí×q−×³Ec¹₁øó°tø·₁°p¹αEóet¹ø³E³e∙eíøpóeötSE2021QE
YYQEWU]^RWU^^

1

387 VXjEutyEke₁epí×c°t×øöE|₂×ö·Et×Δvu°tEzøftw°₁eaEhEw₁°ct×c°íEn−×³eEtøEkec×p¹e₁Eu°t−₁°íEw₁ø³−ct₂E
t×Δt−₁e₂SE2021QE^]QEVU[VRVU[^ 0

386 pö∙e₂t×·°t×ö·Et¹eE₁øíeEøfEpøíαóe₁E₂×βeEøöE×øö×cEcøö³−ct×∙×tαE×öEf₁eeR₂t°ö³×ö·E¹αpe₁±₁°öc¹e³E
pøíαeíect₁øíαteEóeó±₁°öe₂SE2021QEWWXQEVWX[[Y 1

385
jøöá−·°te³Ei×₂Rn−°ö×³×öe₂EMjin₂NE°₂E˛†Rk×äet×ó×öeEhö°íø·−e₂aEzαöt¹e₂×₂QEj¹°₁°cte₁×β°t×øöEøfE
jin₂T{¹e×₁Es×t¹×−óEz°ít₂E°ö³EjinEs×Ej°t°íαβe³Eh³³×t×øöEøfEiâ��oE°ö³E{tzjuEtøEj°₁±øöαí₂SE2021QE
WUWVQEWUXYRWUY[

1

384 tet°íRs×·°ö³Epöte₁f°ceE°ö³Epöte₁ö°íEzt₁−ct−₁eEøfE|ít₁°₂ó°ííEz×í∙e₁Eu°öøp°₁t×cíe₂EMWEöóNSE2021QEVWZQEZ[YZRZ[Z_ 3
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383 níø±−í°₁Eh··₁e·°te₂Ezteóó×ö·Ef₁øóEt¹eEzeífRh₂₂eó±íαEøfE°öEhóp¹×p¹×í×cERhöö−í°te³Ewe₁αíeöeE
i×₂×ó×³eE×öEhq−eø−₂Ete³×°SE2021QEVVQE 1

382 w¹øtøRTlíect₁ø×ö³−ce³Ep₁₁e∙e₁₂×±íeEp₂øóe₁×β°t×øöEøfEWQWLRhβø±×₂pα₁×³×öeEs×·°ö³₂E×öEh₁eöeE
y−t¹eö×−óMppNEjøópíeΔe₂SE2021QEW]QE_Z[XR_Z]U 1

381 l∙°í−°t×øöEøfEjøópø₂×t×øöElffect₂EøöEt¹eEw¹α₂×cøc¹eó×c°íE°ö³Ei×øíø·×c°íEw₁øpe₁t×e₂EøfE
wøíαpept×³eRi°₂e³Eoα³₁ø·eí₂Efø₁Ewøteöt×°íEhppí×c°t×øöE×öE†ø−ö³Eoe°í×ö·SE2021QEVXQE 2

380 hEzt₁−ct−₁eRhct×∙×tαEpö∙e₂t×·°t×øöEøöEtø³×f×e³Ehö°íø·−e₂EøfE°öEh₁·×ö×öøc°í×Δ°₁eöeEi°₂e³EuøöR∙×₁°íE
neöeE}ectø₁SE2021QEWUWVQEYU][RYU^]

379 zt₁−ct−₁eE°ö³Eiøö³×ö·EøfEVQWQYR{₁×°βøíeE{¹×øöe₂Eke₁×∙e³Ef₁øóEu×t₁øöSE2021QEVWXVQEVW_[^W 1

378 h··₁e·°t×øöE±e¹°∙×ø₁EøfE°EpoR₁e₂pøö₂×∙eEc°t×øö×câμ�öøö×øö×cE₂×í×cøöeE₂−₁f°ct°ötE×öE°q−eø−₂E₂øí−t×øöSE
2021QEYWQEVUUYUV 2

377 jøóóeö₂°íEzt₁eptøcøcc−₂Eó×t×₂Ep₁ø³−ce₂EtwøE³×ffe₁eötEí×pøte×c¹ø×cE°c×³₂EøfEtαpeEpE°ö³EtαpeEp}SE

376 {°₁·et×ö·EøfEns|{ZEfø₁E{₁°ö₂pø₁te₁Rte³×°te³Ek₁−·Rkeí×∙e₁αEp₂Ejøöt×ö·eötE−pøöEz−±₂t₁°teE
oα³₁øp¹×í×c×tαSE2021QEWWQE 3

375 pópø₁t°öceEøfEyeí°t×∙×₂t×cElffect₂Efø₁Ej°₁±øöE°₂E°öEutyEyepø₁te₁Eu−cíe−₂E×öEj°₁±×³eRi₁×³·e³E
”y−jwt—EjøópíeΔe₂SE2021QEYUQEVYYXRVYZX 3

374 m₁øóEtøöøREtøEwøíαö−cíe°₁Ejøø₁³×ö°t×øöEjøópíeΔe₂Ew×t¹E°EWQWLRi×pα₁×ó×³×öeRYQYLR³×c°₁±øΔαí°teE
s×·°ö³SE2021QE[UQE^XUYR^XVY 4

373 v₁t¹ø·øö°íEhct×∙eRz×teEs°±eí₂Efø₁Et×Δe³Rs×öä°·eEeö³øR˛†Rní−c°ö°₂e₂SE2021QEV[QEV_[^RV_^Y 3

372 lö¹°öce³Ep₁øpe₁t×e₂EøfEweííR³ef×öe³Epøíαóe₁Eöetwø₁ä₂Ep₁ep°₁e³E±αE°E₂eq−eöt×°íEt¹×øíRt×c¹°eíERE
₁°³×c°íEt¹×øíReöeEMz{ty{NE₂t₁°te·αSE2021QEVZVQEVVUYYU 1

371 k×₂cø∙e₁αE°ö³E₂t₁−ct−₁eEøpt×ó×β°t×øöEøfE°Eöø∙eíEcø₁öE¹e₁±×c×³eQEtøípα₁°í°teSE2021QEY[QEVZWRVZ_ 3

370
hq−eø−₂EuRoE°c×³E±×₂Mt₁×fí−ø₁øóet¹αí₂−íføöαíNE×ó×³eEzøí−t×øöERE”jYó×ó—”{fWu—Epøö×cEs×q−×³Ei×p¹°₂×cE
zα₂teóaE°öEv₁×·×ö°íEpö∙e₂t×·°t×øöE±αEk×ff−₂×øöEv₁³e₁e³Ezpect₁ø₂cøpαEu−cíe°₁Et°·öet×cEye₂øö°öceSE
2021QEWYZQEVU_]^W

369 ye°ct×øö₂EøfEtøjíZE°ö³EtøvWjíWEw×t¹Ez−cc×ö×ó×³eQEVQEYRk×°ó×öø±−t°öeQEXRtet¹αípα₁×³×öeQEVQE
XRk×°ó×öøp₁øp°öeQEwα₁°βøíeE°ö³EVREtet¹αípα₁₁øí×³×öeE×öE{et₁°¹α³₁øf−₁°öSE2021QEX]QE[XYR[YW 1

368 {¹eEt¹e₁ó°íEøΔ×³°t×øöEøfE¹α³₁ø·eö°te³E°c₁αíøö×t₁×íeRcøR±−t°³×eöeE₁−±±e₁Ef₁øóE°ó±×eötEtøEVZU´ ´°jSE
2021QEV^^QEVU_Z]Y 5

367 h±øí×₂¹×ö·Ekøp°ó×öeEkTkEyeceptø₁Ehff×ö×tαEøfEz−±tαpeRzeíect×∙eEj°₁±°óøαí·−°ö×³×öeR{αpeE
o×₂t°ó×öeEoEyeceptø₁Eh·øö×₂t₂SE2021QE[YQE^[^YR^]U_ 3

366 zαöt¹e₂×₂E°ö³Elíect₁øc¹eó×c°íEw₁øpe₁t×e₂EøfEhí−ó×ö−óEoeΔ°fí−ø₁øp¹ø₂p¹°teSE2021QEVWQEZ_UXRZ_U^ 4
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365
y−t¹eö×−óRj°t°íαβe³Eye·×ø₂eíect×∙eEjM₂pNRoEhct×∙°t×øöThöö−í°t×øöEøfERM]Rhβ°×ö³øíeN°ó×³e₂Ew×t¹E
VQXRk×αöe₂E|₂×ö·ERhó×öøR]R°β°×ö³øíeE°₂Et¹eEQRi×³eöt°teEk×₁ect×ö·En₁ø−pSEJournal of Organic 
ChemistryQE2021QE^[QE_YW^R_YYX

4.2 2

364 uEzhiylEoαpe₁pøí°₁×β°t×øöEøfEtet₁øö×³°βøíeE°tEu°t−₁°íEp₂øtøpeEh±−ö³°öceSE2021QEWWQEVY]URVY]] 2

363 hEt°−tøóe₁×cEí×·°ö³Eeö°±íe₂E³×₁ecte³EjRoE¹α³₁øΔαí°t×øöEw×t¹Eóøíec−í°₁EøΔα·eöSE2021QEX]WQEVYZWRVYZ] 25

362 {¹eEi×øt×öRh∙×³×öEpöte₁°ct×øöE×öEi×øt×öαí°te³Enøí³Eu°öøp°₁t×cíe₂E°ö³Et¹eEtø³−í°t×øöEøfE{¹e×₁E
h··₁e·°t×øöSE2021QEVVQE 1

361 p₂øí°t×øöE°ö³Ec¹°₁°cte₁×β°t×øöEøfEt₁×te₁peöø×³E₂°pøö×ö₂Ef₁øóEíe°∙e₂EøfEh₁°í×°Eö−³×c°−í×₂EsSE2021QEYXQEV^YRV^_ 2

360 tet°íí°c°₁±ø₁°öeEke₁×∙°t×∙e₂Elffect×∙eE°·°×ö₂tE°ö³SE2021QEWWQE 11

359 ye°ct×øö₂EøfEtøjíZE°ö³EtøvWjíWEw×t¹Ez−cc×ö×ó×³eQEVQEYRk×°ó×öø±−t°öeQEXRtet¹αípα₁×³×öeQEVQE
XRk×°ó×öøp₁øp°öeQEwα₁°βøíeE°ö³EVREtet¹αípα₁₁øí×³×öeE×öE{et₁°¹α³₁øf−₁°öSE2021QEX]QEZZXRZ[] 1

358 lΔc×te³Rzt°teEj¹°₁·eE{₁°ö₂fe₁E°ö³ElΔteö³e³Ej¹°₁·eEzep°₁°t×øöEw×t¹×öEjø∙°íeötíαE{et¹e₁e³E{αpeRppE
j³zeTj³{eEx−°öt−óEkøtEoete₁ø₂t₁−ct−₁e₂aEjøííø×³°íE°ö³Et−ít×í°αe₁e³Ezα₂teó₂SE2021QEVXQEXU_^URXU__V 2

357 typE³×ff−₂×øöEp¹°ötøó₂aEhkjE°ö³E₁eí°Δøóet₁×cEóe°₂−₁eóeötEcøóp°₁×₂øö₂E±etweeöE
pøíα°c₁αí°ó×³eE°ö³E°·°₁ø₂eE·eí₂SE2021QEVX_QEVU_[_[ 1

356 {¹×eöø”WQXR³—pα₁×ó×³×öRYMXoNRøöeEke₁×∙°t×∙e₂EøfEieöβ×ó×³°βøíeE°₂Ewøteöt×°íEhöt×REi₁e°₂tEj°öce₁E
MtkhRtiRWXVQEtjmR]NEh·eöt₂SE2021QEWVQEVYYVRVYZU 5

355 j¹eóøp₁øteøó×c₂Ep₁øf×í×ö·EøfE₂−₁f°ct×öRp₁ø³−c×ö·Eöøö₁×±ø₂øó°íEpept×³eE₂αöt¹et°₂e₂E×öEí×∙×ö·E
±°cte₁×°íEceíí₂SE2021QE 4

354 hEteópe₁°t−₁eE₂w×tc¹°±íeEpα₁×³αíRβ×öcMppNE₂×³eE°₁óEpø₁p¹α₁×öEw×t¹Ef−öct×øö°í×tαEfø₁E₂−₁f°ceE
×óóø±×í×₂°t×øöSE2021QEWZQE^[[R^]]

353 höt×±°cte₁×°íEeff×c°cαEøfEq−°te₁ö×βe³Ec¹×tø₂°öTpøíαEM∙×öαíE°ícø¹øíNEö°öøf×±e₁Eóeó±₁°öeEc₁ø₂₂í×öäe³E
w×t¹E±íøcäe³E³××₂øcα°ö°teSE2021QEW[WQEVV]_VU 13

352 i×øóøíec−í°₁E₂øí×³R₂t°teEutyE₂pect₁ø₂cøpαE°tEVWUU´ toβaEt¹eE·°×öE×öE₁e₂øí−t×øöSE2021QE]ZQEWZZRW]W 10

351 jø∙°íeötEhtt°c¹óeötEøfEwøíαøΔøóet°í°te₂EtøEw°₂₂×∙°te³Ez×MVVVNEz−±₂t₁°te₂aEhEzt°±íeE°ö³E
líect₁øö×cEkefectRm₁eeEz×εwvtEwí°tfø₁óSE2021QEVWZQEVYW^]RVYW_^ 3

350 jøóp°₁°t×∙eE₂t−³αEøöEw°te₁E₂t₁−ct−₁e₂EøfEpøíαMtet₁°¹α³₁øf−₁f−₁αíE°c₁αí°teNE°ö³E
pøíαMWR¹α³₁øΔαet¹αíEóet¹°c₁αí°teNE±αEö−cíe°₁Eó°·öet×cE₁e₂øö°öceE₂pect₁ø₂cøpαSE2021QEXWQEV]ZYRV][_

349 vΔ×³°t×∙eE°ö³EeΔt₁°ct×∙eE³e₂−íf−₁×β°t×øöEøfEpet₁øíe−óEó×³³íeE³×₂t×íí°te₂QE−₂×ö·E×ó×³°βøíeE×øö×cE
í×q−×³₂SE2021QE]QEVUUUVV 4

348 jøóóeö₂°íEzt₁eptøcøcc−₂Eó×t×₂Ep₁ø³−ce₂EtwøE³×ffe₁eötEí×pøte×c¹ø×cE°c×³₂EøfEtαpeEpE°ö³EtαpeEp}SE
2021QE 1
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347 utyEzpect₁ø₂cøpαEfø₁Ew₁øte×öEo×·¹e₁Ev₁³e₁Ezt₁−ct−₁eEz×ó×í°₁×tαEh₂₂e₂₂óeötE×öEmø₁ó−í°te³Ek₁−·E
w₁ø³−ct₂SE2021QEW[QE 4

346 utyEzpect₁ø₂cøpαEzt−³αEøfElöøíâμ�löøíE{°−tøóe₁×₂óEøfEu×t×₂×öøöeE×öEzøí−t×øö₂SE2021QEZZQEX_[ 1

345 kepøíαóe₁×β°t×øöEøfE±×ø₁ef×öe₁αEí×·ö×öE±αE×óp₁ø∙e³Eí°cc°₂e₂EøfEt¹eEw¹×teR₁øtEf−ö·−₂Ev±±°E₁×∙−íø₂°SE
2021QEVYQEWVYURWVZV 4

344 ue−t₁°íEyeMpNEjøópíeΔEwí°tfø₁óEfø₁Es×∙eEpöt₁°ceíí−í°₁Epó°·×ö·SE2021QE[UQEVUV]XRVUV^Z 2

343 jø±°ítMpppNRj°t°íαβe³EjR[Ehíäeöαí°t×øöEøfEWRwα₁×³øöe₂E±αE|₂×ö·E{e₁ó×ö°íEhíäαöeEw×t¹Eo×·¹E
ye·×ø₂eíect×∙×tαSEJournal of Organic ChemistryQE2021QE^[QE_YYYR_YZY 4.2 2

342 w₁ø·₁°óóe³Emø₁ó°t×øöEøfEojuEví×·øóe₁₂Et¹₁ø−·¹Ev₁·°öø₂−íf−₁Ej°t°íα₂×₂SEJournal of Organic 
ChemistryQE2021QE^[QEVUXWURVUXW_ 4.2 0

341 pöt₁ø³−ct×øöEtøEt¹eEuewEjøpøíαóe₁EøfEj¹íø₁øp₁eöeE°ö³Ehc₁αíøö×t₁×íeEw×t¹Ek×ffe₁eöt×°te³E
w₁øpe₁t×e₂SE2021QEWUWVQEVRV] 2

340 vRp₂øp₁øpαífe₁₁øceöe₂−íføö°teaEzαöt¹e₂×₂EøfEwøíα₂−±₂t×t−te³Eke₁×∙°t×∙e₂E°ö³Elíect₁øc¹eó×c°íE
zt−³αSE2021QEWUWVQEXV[ZRXV][ 5

339 j₁α₂t°íEzt₁−ct−₁e₂EøfEtet°ííøR˛†Rs°ct°ó°₂eEMptwRVNE°ö³Ept₂EkVWUlEt−t°ötE×öEjøópíeΔe₂Ew×t¹Ej×t₁°teE
°ö³Et¹eEpö¹×±×tø₁αElffectEøfEt¹eEieöβαíEn₁ø−pE×öEj×t₁°teEtøöø±eöβαíEl₂te₁SE2021QE[YQEVUUV_RVUUW[ 2

338 mø−₁EöewEt₁×te₁peöeE·íαcø₂×³e₂Ef₁øóEt¹eE°e₁×°íEp°₁t₂EøfEj¹eöøpø³×−óE°í±−óE°ö³Et¹e×₁EcαtøtøΔ×cE
°ct×∙×tαSE2021QEYYQE]RVX 1

337 höt×R×öfí°óó°tø₁αE³×¹α³₁øΔ°öt¹øöe₂Ef₁øóE°E₂pec×e₂SE2022QEYUXQE^_RVUV

336 höt×c°öce₁E°ö³E°öt×±°cte₁×°íEpøteöt×°íEøfE₁ø±−₂tEy−t¹eö×−óMppNE°₁eöeEcøópíeΔe₂E₁e·−í°te³E±αE
c¹ø×ceEøfE˛–R³××ó×öeE°ö³E¹°í×³eEí×·°ö³₂SE2021QEXYYQEVU_ZWW 7

335 hEf°c×íeE₂αöt¹e₂×₂Eóet¹ø³EøfE{×vWgz×vWEpø₁ø−₂Ecø₁eE₂¹eííE₂t₁−ct−₁eEfø₁Ep¹øtøc°t°íαt×cE¹α³₁ø·eöE
e∙øí−t×øöSE2021QEXUUQEVWWWZU 4

334 zt₁−ct−₁°íE×ö₂×·¹t₂E×öE·°íect×öRVR·íαc°öE₁ecø·ö×t×øöaEyeíe∙°öceEøfEt¹eE·íαcø₂×³×cEí×öä°·eE°ö³Et¹eE
uR°cetαí°t×øöEp°tte₁öEøfE₂−·°₁Eóø×et×e₂SE2021QEYYQEVV[XU_

333 zt₁−ct−₁°íE°ö³Ep¹øtøp¹α₂×c°íEc¹°₁°cte₁×β°t×øöEøfE¹×·¹íαEí−ó×öe₂ceötEø₁·°öø₂×í×c°teEΔe₁ø·eíE³øpe³E
w×t¹Ep₁MpppNEcøópíeΔSEV 0

332 {¹₁eeEí°±³°öeE³×te₁peöø×³₂Ef₁øóEt¹eE°e₁×°íEp°₁t₂EøfEseøö−₁−₂Eá°pøö×c−₂SE2021QEYYQE^WR^[ 0

331 s×q−×³Ri°₂e³Eq°ö−₂Elíect₁øíαteEfø₁Ez−₂t°×ö°±íeEye³øΔEte³×°t×øöE×öEs×t¹×−óâμ�vΔα·eöEi°tte₁×e₂SE2021
QEVVQEWVUWU_[ 2

330 zt₁−ct−₁°íEw₁øf×í×ö·EøfE‘αíø·í−c°ö₂Ef₁øóEmøø³Ewí°öt₂E±αEo×·¹Rwe₁fø₁ó°öceEhö×øöRlΔc¹°ö·eE
j¹₁øó°tø·₁°p¹αEw×t¹Ew°₁°ííeíEw−í₂e³Ehópe₁øóet₁×cE°ö³Et°₂₂Ezpect₁øóet₁×cEketect×øöSE2021QE[_QE^^X^R^^Y_ 1
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329 {¹eEpöfí−eöceEøfEz¹ø₁tEj¹°×öEi₁°öc¹EøöEt¹eEj₁α₂t°íEj¹°₁°cte₁×₂t×c₂E°ö³Ei₁e°ä³øwöEzt₁eö·t¹EøfE
søwRkeö₂×tαEwøíαet¹αíeöeSE2021QEW^QEVV^VRVV^^ 2

328 {₁×±−tαít×öMp}NEi−tα₁°teaEhEuø∙eíElp×·eöet×cEtø³×f×e₁Ew×t¹ElyEzt₁e₂₂RE°ö³Ehpøptø₂×₂Rpö³−c×ö·E
w₁øpe₁t×e₂E×öEjøíøöEj°öce₁Ejeíí₂SE2021QEW[QE 3

327 mí−ø₁e₂ceötEu°öøp°₁t×cíe₂Ezαöt¹e₂×βe³Ef₁øóEkuhQEyuhQE°ö³Eu−cíeøt×³e₂SE2021QEVVQE 1

326 p³°¹øE³°t°±°₂eEøfE₂øí−t×øöEt¹e₁óø³αö°ó×c₂SE2021QEXX^QEVV[Z]Y 3

325 zαöt¹e₂×₂QEzt₁−ct−₁eQE°ö³Ehóóøö×°EvΔ×³°t×øöEj°t°íαt×cEhct×∙×tαEøfEy−RuoEjøópíeΔe₂Ejøöt°×ö×ö·E
t−ít×³eöt°teEwøíαpα₁×³αíEs×·°ö³₂SE2021QE[UQEVX_W_RVX_YU 3

324 tet°íEpøö₂Ezeö₂×ö·E±αEi×ø³øt₂Ew₁ep°₁e³Ef₁øóEkuhQEyuhQE°ö³Eu−cíeøt×³e₂SE2021QEVVQE 0

323 ye³−ct×øöEøfE°öt×±×øt×cR×ö³−ce³E±×øf×íóE°cc−ó−í°t×øöEøfEw₂e−³øóøö°₂E°e₁−·×öø₂°E±αEq−°te₁ö×βe³E
p¹αtø·íαcø·eöSE2021QE]XQEZYYRZZW

322 j₁α₂t°íE₂t₁−ct−₁eEøfE×∙e₁óect×öE¹eó×¹α³₁°teEet¹°öøí°teQEMjY^o]YvVYNMoWvNUSZMjWoZvoNUS^WSEVRVU 0

321 zαöt¹e₂e₂E°ö³Ezt₁−ct−₁e₂EøfEt₁°ö₂R±×₂Mhíäeöαí°cetαí×³eNEy−t¹eö×−óEjøópíeΔe₂SE2021QEV[QEXX^ZRXYUX 0

320 k×₂cø∙e₁αE°ö³E³e∙eíøpóeötEøfEWR°ó×öø±eöβ×ó×³°βøíe₂E°₂EpøteötE°öt×ó°í°₁×°í₂SE2021QEWWVQEVVXZV^ 1

319 t×Δe³E¹ete₁øRT¹øóø·eöeø−₂E{×vWTuR¹α³₁øΔα×ó×³eEp¹øtøc°t°íα₂×₂E×öE∙×₂×±íeRí×·¹tR×ö³−ce³E
cøöt₁øíí°±íeE±eöβαí×cEøΔ×³°t×øöE±αEóøíec−í°₁EøΔα·eöSE2021QEYWQEV]UURV]VV 4

318 zαöt¹e₂×₂QE₂t₁−ct−₁°íEc¹°₁°cte₁×β°t×øöE°ö³E∙°₁×°±íeEteópe₁°t−₁eEeíect₁×c°íEcøö³−ct×∙×tαEøfE°E
peöt°ö−cíe°₁Ew³MppN³×t¹×øí°tøEcøópíeΔSE2021QEVXXQEVU^^^_

317 j₁α₂t°íE₂t₁−ct−₁e₂E°ö³E₂øí−t×øöE±e¹°∙×ø₁EøfEc×₂R³×M°q−°N±×₂MWQWfR±×pα₁×³×öeNcø±°ítMpppNE°ö³E₁eí°te³E
cøópíeΔe₂SE2021QEVWYYQEVXU_X^

316 zαöt¹e₂×₂EøfE˛–RíRh₁°fE°ö³E˛†R³Rn°ífE₂e₁×e₂Ef−₁°öø±×ø₂×³e₂E−₂×ö·Eó−t°öt₂EøfE°EnoZVE
˛–RíR°₁°±×öøf−₁°öø₂×³°₂eSE2021QEVV[QEVUZWYZ 0

315 jøöfø₁ó°t×øö°íE°ö°íα₂×₂E°ö³Ecøöceöt₁°t×øöE³etect×øöEøfEí×ö−₁øöaEzpect₁ø₂cøp×cEutyE°ö³EzlyzE
₂t−³αSE2021QEW[XQEVWUWWX 2

314 zαöt¹e₂×₂E°ö³Ec¹°₁°cte₁×β°t×øöEøfEöewEóet°íEcøópíeΔe₂Ecøöt°×ö×ö·E{₁×°β×öø”ZQ[âμ�±—×ö³øíeEóø×etαaEpöE
∙×t₁øEkuhE°ö³EozhE±×ö³×ö·E₂t−³×e₂SE2021QEVWY[QEVXVWUX 3

313 zαöt¹e₂×₂QE₂pect₁ø₂cøp×cE°ö³Ecøóp−t°t×øö°íEe∙°í−°t×øöEøfE°EΔ°öt¹eöeR±°₂e³Efí−ø₁ø·eö×cE
³e₁×∙°t×β°t×øöE₁e°·eötEfø₁Et¹eE³ete₁ó×ö°t×øöEøfEp₁×ó°₁αE°ó×öe₂SE2021QEV_[QEVU_]_^ 0

312 m°±₁×c°t×øöEøfE₂αöe₁·×₂t×cE₂×te₂EøöE°öEøΔα·eöR₁×c¹Ecø∙°íeötEø₁·°ö×cEf₁°óewø₁äEfø₁Eeff×c×eötE₁eóø∙°íE
øfEj³MppNE°ö³Ew±MppNEf₁øóEw°te₁SE2022QEYWYQEVW]XUV 8
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311 s×∙×ö·Epøíαóe₁×β°t×øö₂EøfEp₁øpαíeöeE₂−íf×³eE×ö×t×°te³Ew×t¹Epøt°₂₂×−óEΔ°öt¹°te₂Ec¹°₁°cte₁×βe³E±αE
−öp₁ece³eöte³íαE¹×·¹Ep₁øp°·°t×øöE₁°te₂SE2021QEVWQEVW_^RVXU_ 0

310 {×t°ö×−óEcøópíeΔe₂EøfEpα₁₁øíαí°í³×ó×ö°teEí×·°ö³₂E°ö³Et¹e×₁EeΔpíø×t°t×øöEfø₁Et¹eE₁×ö·Røpeö×ö·E
pøíαóe₁×β°t×øöEøfEcαcí×cEe₂te₁₂SE2021QEZUQEVU_[YRVU_^V 2

309 w°íí°³×−óRj°t°íαβe³EjRjEiøö³Ehct×∙°t×øöEøfEjαcíøp₁øpeöøöeaEtø³−í°₁Ehcce₂₂EtøE{₁×₂−±₂t×t−te³E
R|ö₂°t−₁°te³El₂te₁₂E°ö³Ehó×³e₂SEJournal of Organic ChemistryQE2021QE^[QEW[^WRW[_Z 4.2 7

308 {¹eE{¹₁eeRjøópøöeötEzαöt¹e₂×₂EøfEYRz−íføöαíRVQWQXRt₁×°βøíe₂E∙×°E°Ezeq−eöt×°íEhe₁ø±×cE
jøppe₁Rj°t°íαβe³Ez−íføöαí°t×øöE°ö³Ek×ó₁øt¹Ejαcí×β°t×øöSE2021QEW[QE 1

307 uRoete₁øcαcí×cEj°₁±eöeEjøópíeΔe₂EøfEu×cäeíQEw°íí°³×−óQE°ö³Ep₁×³×−óEke₁×∙e³Ef₁øóEu×t₁øöaE
zαöt¹e₂×₂QEzt₁−ct−₁e₂QE°ö³Ej°t°íαt×cEw₁øpe₁t×e₂SE2021QEYUQEV[[RV^X 7

306 w₁øóøte³Ec₁α₂t°íí×β°t×øöEøfE₂×í×cø°í−ó×öøp¹ø₂p¹°teEβeøí×te₂aE°öEeff×c×eötEw°αEtøE°cceíe₁°teE
c₁α₂t°íí×β°t×øöE₁°teE°ö³E×öc₁e°₂eE₂øí×³Eα×eí³SE2021QEWXQEWZUYRWZU^ 3

305 w¹eöxl^QE°Euø∙eíEs×·°ö³EøfEt¹eEo−ó°öE{eíøóe₁×cEx−°³₁−píeΔSE2021QEWWQE 2

304 höt×ó×c₁ø±×°íQEzt₁−ct−₁eRhct×∙×tαEyeí°t×øö₂¹×pE°ö³Ejøóp−t°t×øö°íEzt−³×e₂EøfEzøóeEzαöt¹e₂×βe³E
j¹°ícøöeEke₁×∙°t×∙e₂SE2021QEXXQE[YYR[ZU

303 lffect₂EøfEz−±₂t×t−t×ö·Ewøíα×₂øp₁eöαíEj°₁±°ö×øö₂Efø₁Elt¹øΔαíEn₁ø−p₂EøfEi×₂R”XRMt₁×et¹øΔα₂×íαíNp₁øpαí—E
{et₁°₂−íf×³eEøöEt¹eEw₁øpe₁t×e₂EøfEj°₁±øöEií°cäE°ö³Ez×í×c°Rye×öfø₁ce³EuyTzziySE2021QE[QEW^UURW^VW 0

302 w₁ø³−ct×øöEøfEjQEuEhíte₁ö°t×ö·EWkEt°te₁×°í₂E|₂×ö·Ejø∙°íeötEtø³×f×c°t×øöE°ö³E{¹e×₁E
líect₁øí−ó×öe₂ceöceEwe₁fø₁ó°öceSE2021QEVQEWUUUUYW 4

301 w₁ø±×ö·Et¹eEi×ö³×ö·Eyeq−×₁eóeöt₂EøfEtø³×f×e³Eu−cíeø₂×³e₂Ew×t¹Et¹eEkuhEu−cíe°₂eEzutVhSE2021QE
W[QE 1

300 w₁e³×ct×ö·Ekeö₂×tαEm−öct×øö°íE{¹eø₁αRx−°í×tαEu−cíe°₁Et°·öet×cEye₂øö°öceEj¹eó×c°íEz¹×ft₂E∙×°E
˛�Rt°c¹×öeEse°₁ö×ö·SE2021QEV]QE^W[R^YU 15

299 y−t¹eö×−óEh₁eöeEjøópíeΔe₂Ew×t¹E˛–Rhó×öø°c×³°tøEs×·°ö³₂aEuewEpö₂×·¹t₂E×ötøE{₁°ö₂fe₁E
oα³₁ø·eö°t×øöEye°ct×øö₂E°ö³EjαtøtøΔ×cEie¹°∙×ø−₁SE2018QEWUV^QEXUYVRXUZ] 16

298 vöEt¹eEuRh₁αí°t×øöEøfEhcet°ó×³eE|₂×ö·EWRQEXRE°ö³EVâμ�Rz−±₂t×t−te³Epø³øfe₁₁øceöe₂OOSE2021QEWUWVQEX]]RX_V 2

297 p₂øí°t×øöE°ö³Ex−°öt×f×c°t×øöEøfEhíte₁ö°₁×øí₂Ef₁øóElö³øp¹αt×cEm−ö·−₂QEhíte₁ö°₁×°E°íte₁ö°t°aE
sjRlzpRtzTtzEhö°íα₂×₂SE2017QEWQEX[YRX[^ 9

296 {¹₁eeRk×óeö₂×øö°íEzt₁−ct−₁eEkete₁ó×ö°t×øöEøfEwept×³e₂E|₂×ö·Ezøí−t×øöEu−cíe°₁Et°·öet×cE
ye₂øö°öceEzpect₁ø₂cøpαSE2020QEWU[^QEVW_RV[W 11

295 zαöt¹e₂×₂E°ö³Ec¹°₁°cte₁×β°t×øöEøfEó−ít×cαcí×cEøΔ°³×°βøíe₂E°ö³EVR¹α³₁øΔαtet₁°βøíe₂E°₂Eeöe₁·et×cE
ó°te₁×°í₂SE2017QEZXQE][UR]]^ 48

294 hpp°₁eötE³×ff−₂×øöEcøeff×c×eötEóe°₂−₁eóeöt₂EøöE°Eöø∙eíE³×ff−₂×øöEwe×·¹te³EtypEp¹°ötøóE−t×í×β×ö·E
lwpE°ö³Eohz{lE₂eq−eöce₂SE2020QE]XQEV]_RV^_ 5

(2020-2021)
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293 {¹eE³e∙eíøpóeötEøfE°Ej−MpNTpα₁°βøíαípα₁×³×öe°ó×öeEc°t°íα₂tE₂α₂teóEfø₁Et¹eE¹α³₁øΔαí°t×øöEøfE°₁αíE
¹°í×³e₂SE2020QEY^[QEVVU^X_ 2

292 pö₂×·¹tE×ötøEt¹eE×øö×cE×öte₁°ct×øö₂E×öEöe°tE×øö×cEí×q−×³₂E±αEk×ff−₂×øöEv₁³e₁e³Ezpect₁ø₂cøpαEu−cíe°₁E
t°·öet×cEye₂øö°öceSE2017QEWYUQE]YR]_ 14

291 zαöt¹e₂×₂E°ö³E₂t₁−ct−₁°íEc¹°₁°cte₁×β°t×øöEøfE±×₂MWRpα₁×³αít¹×øNMpRtøíαít¹×øNóet¹αíEβ×öcEcøópíeΔe₂E
°ö³Et¹eEc°t°íαt×cE¹α³₁ø₂×íαí°t×øöEøfEjvWSE2020QEV^]QEVVYZYW 8

290 XVwEutyEj¹eó×c°íEz¹×ft₂EøfEzøí∙eöt₂E°ö³Ew₁ø³−ct₂Epóp−₁×t×e₂E×öEi×øó°₂₂Ew₁et₁e°tóeöt₂SE2018QE[QEVW[ZRVW]U 23

289 vpt×ó×₂×ö·Et¹eE₁eí°Δ×∙×t×e₂EøfEtöEcøópíeΔe₂E±αEt°₁·et×ö·E¹−ó°öE₂e₁−óE°í±−ó×öEMozhNSE2017QEY[QE^Y_YR^ZUY 20

288 zαöt¹e₂×₂QEc₁α₂t°íE₂t₁−ct−₁e₂QEkm{E₂t−³×e₂QE°öt×±°cte₁×°íE°₂₂°α₂E°ö³E×öte₁°ct×øöE°₂₂e₂₂óeöt₂Ew×t¹E
±×øóøíec−íe₂EøfEöewEpí°t×ö−óMppNEcøópíeΔe₂Ew×t¹E°³°ó°öt°öeE³e₁×∙°t×∙e₂SE2020QEYYQEVVZY[RVVZZ[ 5

287 oα³₁ø·eöE₂−íf×³eE₂eö₂×ö·E−₂×ö·E°öE°−₁øöeR±°₂e³Efí−ø₁e₂ceötEp₁ø±eSSE2020QEVUQEYZV^URYZV^^ 6

286 z°íeöRi°₂e³Etet°íEjøópíeΔe₂E°ö³Et¹eEw¹α₂×c°íEw₁øpe₁t×e₂EøfEt¹e×₁Ewø₁ø−₂Ev₁·°ö×cEwøíαóe₁₂SE2019QE
]WQE_V[ 1

285 zt₁−ct−₁°íE∙°₁×etαEøfE¹ete₁ø₂αöt¹øö₂E×öEí×öeβøí×³Ecøc₁α₂t°í₂Ew×t¹Eóø³×f×e³Et¹e₁ó°íEp₁øpe₁t×e₂SE2020QE
][QE^_WR_VW 1

284 j₁α₂t°íE₂t₁−ct−₁eEøfE±×₂R”³×R¹α³₁øR±×₂RMpα₁°βøíRVRαíN±ø₁°tøR˛”EQE—MVQVURp¹eö°öt¹₁øí×öeR˛”EQLNβ×öcMppNSE2019QE
]ZQEVVVWRVVV[ 2

283 wα₁øíα₂×₂EøfEkeíøö×ΔEye·×°E°ö³Ej¹°₁°cte₁×β°t×øöEøfEpt₂Ewα₁øíαt×cEw₁ø³−ct₂aElffectEøfEwα₁øíα₂×₂E
{eópe₁°t−₁eSE2020QEVYWQE 9

282 i×øíø·×c°íEhct×∙×tαEøfEw₁øt×cEpøö×cEs×q−×³₂Ei°₂e³EøöE{₁×₂MWR¹α³₁øΔαet¹αíN°óóøö×−óEz°ít₂E°ö³Et¹eE
j₁α₂t°íEzt₁−ct−₁eEøfE{₁×₂MWR¹α³₁øΔαet¹αíN°óóøö×−óEt°í°teSE2020QE[ZQEVYU]RVYVZ 2

281 hEöø∙eíQEG³ø−±íeRcí°ópGE±×ö³×ö·Eóø³eEfø₁E¹−ó°öE¹eóeEøΔα·eö°₂eRVE×ö¹×±×t×øöSE2012QE]QEeW_ZVY 21

280 ieöβeöeEfø₁ó°t×øöE×öEeíect₁øö×cEc×·°₁ette₂SE2017QEVWQEeUV]XUZZ 108

279 oete₁øíø·ø−₂EeΔp₁e₂₂×øöEøfE°Et¹e₁óøp¹×í×cE³×°cαí·íαce₁øíE°cαít₁°ö₂fe₁°₂eEt₁×··e₁₂Et₁×·íαce₁×³eE
°cc−ó−í°t×øöE×öEl₂c¹e₁×c¹×°Ecøí×SE2017QEVWQEeUV][ZWU 5

278 uø∙eíEw¹eöøí×cEVR°₁αíRXR°₁αí°ó×öøRVRp₁øp°öøöe₂aEzαöt¹e₂×₂E°ö³Ej¹°₁°cte₁×β°t×øöSE2017QEWZQEV]_RV_Y 1

277
höElΔpe³×eötEzαöt¹e₂×₂EøfEjtmRUV_aEMzNRZRtet¹αíRXRγVRMpeöt°öRXRαíNRWRE
Mt¹×øp¹eöRWRαíóet¹αíNRVoR±eöβø”³—×ó×³°βøíeRZRc°₁±øΔ°ó×³øη¹eΔ°öø×cEhc×³QE°EwøteötEhpeí×öE
yeceptø₁EMhwqNEh·øö×₂tSE2018QEVYQE[^^R[_Y

9

276 {¹eEw₁ø±íeóEøfEkαö°ó×cEw₁øce₂₂Et°ö×fe₂t°t×øöE×öEp³eöt×f×c°t×øöEøfEv₁·°ö×cEjøópø−ö³₂E±αEutyE
zpect₁ø₂cøpαSE2020QEVUQE[XR][ 1
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275 zαöt¹e₂×₂E°ö³Ew₁øpe₁t×e₂EøfE°Euø∙eíEneó×ö×Ez−₁f°ct°ötEw×t¹Ei×₂Rp×pe₁×³×ö×−óSE2017QEZYQEYX]RYYW 5

274 hppí×c°±×í×tαEøfEyecøó±×ö°ötEs°cc°₂e₂Em₁øóEt¹eE†¹×teRyøtEm−ö·−₂Efø₁Ete³×°tø₁Rw₁øóøte³E
vΔ×³°t×øöEøfEi×ø₁ef×öe₁αEs×·ö×öE°tEsøwEpoSE2020QE^QE[UYY_] 8

273 ke₂×·öQE₂αöt¹e₂×₂QE₂t₁−ct−₁°íEc¹°₁°cte₁×β°t×øöE°ö³EceííEcαtøtøΔ×c×tαEøfE°EöewE³e₁×∙°t×∙eEpøíαMó°íe×cE
°ö¹α³₁×³eRcøR∙×öαíE°cet°teNTó×ítefø₂×öeEpøíαóe₁T³₁−·Ecøöá−·°teSE2019QEZVQEW[]RW]^ 1

272 hEtø³×f×e³Etet¹ø³Efø₁Et¹eEzαöt¹e₂×₂EøfE{et₁°³eöt°teEs×·°ö³Epö∙øí∙×ö·Ewept×³eEiøö³SE2014QEUYQEVWWRVXY 1

271 ye°ct×øö₂Ew×t¹Ehó×öø±eöβø×cEhc×³₂E∙×°Ek×°βøö×−óEz°ít₂EvpeöEuewEyø−te₂EtøEi×øRke₁×∙e³E
h₁øó°t×c₂SE2016QEU[QE_ZR__ 4

270 l∙°í−°t×øöEøfEhöt×øΔ×³°ötEhct×∙×t×e₂E°ö³Ehct×∙eEjøópø−ö³₂Ezep°₁°te³Ef₁øóE†°te₁Ezøí−±íeElΔt₁°ct₂E
øfErø₁e°öEií°cäEw×öeEi°₁ä₂SE2010QEXVQEXZ[]RXZ]W 10

269 jαtøtøΔ×cE°ö³E°öt×ó×c₁ø±×°íE°ct×∙×t×e₂EøfE₂−±₂t×t−te³Ep¹eö°öt¹₁eöe₂Ef₁øóEt¹eE₁øøt₂EøfEjøó±₁et−óE
°³eöø·øö×−óEzte−³ElΔEhSEy×c¹EMjøó±₁et°ce°eNSE2015QEYQEZWR[ 5

268 zøí∙°tøóø₁p¹E°ö³Epøíαóø₁p¹E₂c₁eeö×ö·EøfEcíøp°ó×³eE³₁−·E°ö³E×t₂Ecøppe₁MppNEcøópíeΔEc₁α₂t°í₂SE2021
QEWXQE]YWZR]YYV 0

267 ˛†Rjαcíø³eΔt₁×öEke₁×∙°t×∙eEn₁°fte³EøöEz×í×c°EneíEyep₁e₂eöt₂E°EuewEwøíαóe₁×cEzø₁±eötEfø₁ElΔt₁°ct×ö·E
u×t×₂×öøöeEf₁øóEtø³eíEw¹α₂×øíø·×c°íEmí−×³₂SE2021QEW[QE

266 {¹e₁ó°ííαEpö³−ce³Ez×í°öeEke¹α³₁øcø−pí×ö·aEoα³₁øp¹ø±×cE°ö³Evíeøp¹×í×cEm×íte₁Ew°pe₁Ew₁ep°₁°t×øöE
fø₁E†°te₁Ezep°₁°t×øöE°ö³Eyeóø∙°íEf₁øóEv₁·°ö×cEzøí∙eöt₂SE2021QEVYQE 0

265 kep₁øtøóet°í°t×øöRpø³øíα₂×₂E°ö³Ek×₁ectEpø³×ö°t×øöEøfEVRh₁αí°te³E]Rhβ°×ö³øíe₂aEye°ct×∙×tαEzt−³×e₂E
°ö³Etøíec−íeEw₁øpe₁t×e₂SE2021QEW[QE 0

264 pö∙e₂t×·°t×ö·Et¹eEtøíec−í°₁Etec¹°ö×₂óEøfEw₁øte×öRwøíαóe₁Ei×ö³×ö·Ew×t¹Ek×₁ectEz°t−₁°t×øöE
jøópeö₂°te³Eu−cíe°₁Et°·öet×cEye₂øö°öceSE2021QE 0

263 ieöβαíRp°₁°R³×R”ZRóet¹αíRYRMöRøctαí°ó×öøNEpα₁×ó×³×öRWMVoNøöe—E°₂E°öE×öte₁fe₁øöE±et°EMpmuR˛†NE
óø³−í°tø₁SE2021QEV 1

262 z−₂t°×ö°±íeE°ö³Ejøö∙eö×eötEyecø∙e₁αEøfE}°í−°±íeEtet°í₂Ef₁øóEzpeötEs×RpøöEi°tte₁×e₂E±αE°EvöeRwøtE
lΔt₁°ct×øöEw₁øce₂₂SE2021QE_QEVX^ZVRVX^[V 5

261 x−°öt×t°t×∙eEutyE₂pect₁ø₂cøpαEøfE±×øíø·×c°ííαE°ct×∙eE₂−±₂t°öce₂E°ö³EeΔc×p×eöt₂SE2013QEVU]RVW^

260 o×·¹íαEzt°±íeE{{mEy°³×c°íEk×óe₁₂E×öE°Em×∙eRzt°teE”X—j°teö°öeSE2011QEVUVRVV[

259 tø³×f×c°t×øöEøfEz×í×c°Eu°öøp°₁t×cíe₂Ew×t¹Ei×₂”XRMt₁×et¹øΔα₂×íαíp₁øpαíN—tet₁°₂−íf×³eE°ö³E{¹e×₁E
hppí×c°t×øöEfø₁EziyEu°öøcøópø₂×teSE2013QEX]QEXU^RXVZ 2

258 zˆ›öte₂×₂EαEc°₁°cte₁×β°c×ˆ‡öE³eíEí×·°öteE₂−íf−₁°³øEuQuLR”VQYEfeö×íeö±×₂MEóet°ö×í×í×³eöN—E±×₂ME
YR°ó×öøt×øfeöøíNSE2014QEYQEVU

(2014-2017)
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257 G{−₁öRøöGEtαpeEcøíø₁×óet₁×cTfí−ø₁×óet₁×cEp₁ø±eEfø₁E₂eíect×∙eE³etect×øöEøfEj−WP°tEöe−t₁°íEpoE
cøö³×t×øöSE2015QEYQE^^R_U

256 {olEz’u{olzpzEvmEjvwwlyMppNRjvu{hpupunEVQWQYR{yph“vslEjvtwsl‘lzSE2017QEXZRX[

255 {olEz’u{olzpzEvmE{yph“vslEjvu{hpupunEhuhsvn|lzEvmEzhsluEhukE}huluSE2017QEX]RX_

254 me°t−₁e₂EøfEsRhó×öøEhc×³Eh³₂ø₁pt×øöEøöEu°öøc₁α₂t°íí×öeEhö°t°₂eSE2017QEV]QEZRVZ

253 {¹eE₂t−³αEøfEt¹eE×öte₁°ct×øöEøfEZRMWR¹α³₁øΔαp¹eöαíNRVQWQYRpøíαt₁×°βøíαí°cet×cE°c×³Ee₂te₁₂Ew×t¹E−₁°öαíE
×øö₂SE2017QEZ[R[W 1

252 ke∙eíøpóeötEøfEp³eöt×f×c°t×øöE{e₂tEtet¹ø³₂Efø₁E{₁×ptø₁eí×öEhcet°teE°ö³Enø₂e₁eí×öEhcet°teE
z−±₂t°öce₂E−₂×ö·EutyE₂pect₁ø₂cøpαSE2019QE_QEZYR[X 2

251 s×∙eE³etect×øöEøfEöe−₁°íE₂teóE°ö³E·í×ø±í°₂tøó°Eceíí₂E±αE°öEøí×·øt¹×øp¹eöeE³e₁×∙°t×∙eSE

250 zt−³αEøöE°Ejí°₂₂EøfEj°t×øö×cEneó×ö×Ez−₁f°ct°öt₂SE2019QEZ[QEXV_RXW[ 3

249 {¹eEL₂−pe₁E°c×³LEimovE₂t°±×í×βe³E±αEVQYR³×øΔ°öeaEöewEp₁ep°₁°t×∙eE°₂pect₂E°ö³Et¹eEc₁α₂t°íE₂t₁−ct−₁eE
øfEimov´•jovSE2019QE]ZQEV]^]RV]_V 1

248 {¹eEzt−³αEøfE†°te₁Ezø₁pt×øöEw×t¹Eoα³₁øíα₂×₂Es×·ö×öE±αEzøí×³Rzt°teEutyEzpect₁ø₂cøpαSE2019QEWVQEXWZ

247 jh{ljovshzlEhj{p}p{’EvmEhEjvwwlyMppNEjvtwsl‘E†p{oE{olE
WRMZRMVQWQYN{yph“vslRVRpstl{o’sRVoRMVQWQYNR{yph“vslRXRpsNRw’ypk’sSE2020QEV_RWW

246 zø₁t°₂eRóe³×°te³E₂e·óeöt°íEí°±eí×ö·aEhEóet¹ø³Efø₁E₂e·óeöt°íE°₂₂×·öóeötEøfE×öt₁×ö₂×c°ííαE
³×₂ø₁³e₁e³E₁e·×øö₂E×öEp₁øte×ö₂SE2021QEV[QEeUWZ^ZXV 1

245 zte₁×cEw₁øpe₁t×e₂EøfEuRoete₁øcαcí×cEj°₁±eöe₂E°ffectEt¹eEwe₁fø₁ó°öceEøfElíect₁øö×cEw₁ø±e₂SE 1

244 zαöt¹e₂×₂EøfEuøö₂αóóet₁×c°ííαEWQ]R³×₂−±₂t×t−te³EVQXR³×°β°pα₁eöe₂QEuø∙eíEw₁øó×₂×ö·E
z−p₁°óøíec−í°₁Ej¹eó×₂t₁αEv±áect₂SE2021QEZ]QEVUV]

243 ye°ct×øö₂EøfEtøjíZEw×t¹EYRtet¹αípα₁×³×öeQEWRtet¹αípα₁×³×öeE°ö³EVRtet¹αí×ó×³°βøíeE×öE
{et₁°¹α³₁øf−₁°öSE2021QEX]QEVV]^RVV^[

242 zó°ííRtøíec−í°₁Ej₁øw³×ö·Elíect₁øíαteElö°±íe₂Eo×·¹R}øít°·eE°ö³Eo×·¹Ry°teEz−pe₁c°p°c×tø₁₂SEWVUU[^Y 1

241 zαöt¹e₂×₂E°ö³Ep°₁t×°íEc¹°₁°cte₁×β°t×øöEøfE±×ø³×e₂eíE∙×°E±°₂eRc°t°íαβe³Et₁°ö₂e₂te₁×f×c°t×øöSE2020QEZV_RZWY

240 hEcα°ö×öeRtαpeE¹øóøíø·EøfEt¹eE₁e³E¹°×₁E±×±eöβøt¹×°β×öeEc¹₁øóøp¹ø₁eEcøó±×ö×ö·E₁e∙e₁₂×±íeE
p₁øtøöR₂eö₂×ö·Ew×t¹E°E¹α³₁øp¹ø±×cRtøR¹α³₁øp¹×í×cE₂w×tc¹×ö·E₁e₂pøö₂eSE2022QEV_]QEVU_^]W
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239 zαöt¹e₂×₂QEö−cíe°t×øöEä×öet×c₂QE₂pect₁°íQE₂t₁−ct−₁°íQEóec¹°ö×c°íQE°ö³Et¹e₁ó°íE₂t−³×e₂EøfE₂eó×Rø₁·°ö×cE
±°₁×−óR³øpe³E˛‡R·íαc×öeE₂×ö·íeEc₁α₂t°íSE2021QEXWQEW^Y_Y 1

238 zαöt¹e₂×₂E°ö³Ec¹°₁°cte₁×β°t×øöEøfEóet¹øΔα±eöβeöeRí×öäe³Epøíα×ó×³e₂Efø₁óe³E±αEVQYR°³³×t×øöEtøE
±×₂ó°íe×ó×³e₂SE2021QEVWYXW[ 0

237 zeífRh₂₂eó±íe³Ez×íäEm×±₁ø×öRi°₂e³Eh··₁e·°te₂Efø₁Ekeí×∙e₁αEøfEj°óptøt¹ec×öSE2021QEVXQE 0

236 j₁α₂t°íE₂t₁−ct−₁eEøfE
±×₂RγMXQZR³×Róet¹αíRpα₁°βøíRVRαíN³×R¹α³₁øR”XRMpα₁×³×öRWRαíNpα₁°βøíRVRαí—R±ø₁°tøη×₁øöMppNSE2020QE][QEVW[[RVW]U

235 jøóó−ö×c°t×øöâμ�zeó×Ry×·×³Ey−MppNwø₁p¹α₁×ö°teRi°₂e³Et°c₁øcαcí×cEyeceptø₁E°₂Elö³øtøp×cEj°t°íα₂tE
fø₁Ej°₁±eöeE{₁°ö₂fe₁Eye°ct×øö₂SE2020QE_QEU[VUWX 1

234 jøópø₂×t×øöRcøöt₁øííe³E³e·₁°³°t×øöE±e¹°∙×ø₁EøfEó°c₁øpø₁ø−₂E₂c°fføí³₂Ef₁øóEt¹₁eeR°₁óe³E
±×ø³e·₁°³°±íeEó°c₁øóe₁₂SE2022QEV_ZQEVU_]]Z 1

233 o×·¹íαElffect×∙eEhöt×Rv₁·°ö×cEmø−í×ö·Ewe₁fø₁ó°öceEøfE°Etø³×f×e³Ew}kmEteó±₁°öeE|₂×ö·E°E
{₁×píeRjøópøöeötEjøpøíαóe₁EøfEwMztRRthhNRRfwlnE°₂Et¹eEh³³×t×∙eSSE2021QEVVQE 0

232 líect₁øpí°t×ö·EøfEw−₁eEhí−ó×ö−óEf₁øóE”otpó—”{mzp—âμ�híjíXEyøøóR{eópe₁°t−₁eEpøö×cEs×q−×³SE2021QE
VVQEVYVY 0

231 s×q−×³R₂t°teEutyE₂pect₁ø₂cøpαEfø₁EcøópíeΔEc°₁±ø¹α³₁°teE₂t₁−ct−₁°íE°ö°íα₂×₂aEhE¹×tc¹¹×äe₁L₂E·−×³eSE
2022QEW]]QEVV^^^Z 5

230 o×·¹Ek×₂pe₁₂×øöEøfEjevWEøöEjevWTt·vEw₁ep°₁e³E−ö³e₁Ek₁αEjøö³×t×øö₂E°ö³Ept₂Epóp₁ø∙e³Eye³øΔE
w₁øpe₁t×e₂SE2021QEVYQE]_WW 0

229 zαöe₁·×₂t×cE₁e·−í°t×øöEøfEöøö±×ö°₁αEóøíec−í°₁E₂w×tc¹e₂E±αEp₁øtøö°t×øöE°ö³Eí×·¹tSE2021QEVV^QE 1

228 zαöt¹e₂×₂E°ö³Ec¹°₁°cte₁×β°t×øöEøfE¹αpe₁cøø₁³×ö°te³E·e₁ó°ö×−óEcøópíeΔe₂Ew×t¹E
¹α³₁øΔα°íäαíet¹αíeöe³×°ó×öe₂SE2021QE_Z^QEVWWV^^ 1

227 lö°öt×ø₂eíect×∙eE³ep₁øtøóet°í°t×øöEøfE°íäαíEfe₁₁øceöec°₁±øΔαí°te₂E−₂×ö·E±×óet°íí×cE±°₂e₂SE2021QE
YZQEWWZ]_RWWZ_U 0

226 zpect₁ø₂cøp×cEc¹°₁°cte₁×β°t×øöQEkm{Ec°íc−í°t×øö₂QE°ö³Eó×c₁ø±×øíø·×c°íE°ct×∙×tαEøfEZR×ø³ø×ö³øíeSE2022QE
VWZWQEVXWVWZ 1

225 pöte₁°ct×øöEøfE₂×ópíeE°ó×öøE°c×³₂EM·íαc×öeQE˛–R°í°ö×öeQE˛†R°í°ö×öeE°ö³EsR∙°í×öeNEw×t¹E·e₁ó°t₁°öøíE
¹α³₁°teSE2022QEVWZXQEVXWWYZ

224 utyEeí−c×³°t×øöEøfE°Ew°te₁R₂øí−±íeE˛†RMVReXQEVRe[NR·í−c°öEf₁øóEy−₂₂−í°E∙×öø₂°Es×ö³±í°³SE2022QEW]QEVUUXVV

223 l∙°í−°t×ö·Et¹eE×óp°ctEøfE₂α₂teó°t×cE¹α³₁øp¹ø±×cEóø³×f×c°t×øöEøfEóø³eíE³₁−·₂EøöEt¹eEcøöt₁øíQE
₂t°±×í×tαE°ö³Eíø°³×ö·EøfEí×p×³R±°₂e³Eö°öøp°₁t×cíe₂SE2021QE 1

222 hppí×c°t×øöEøfE°cceíe₁°te³EozxjEeΔpe₁×óeöt₂EtøEt¹eE₁°p×³Eq−°öt×f×c°t×øöEøfEóøöø₂°cc¹°₁×³e₂E°ö³E
³×₂°cc¹°₁×³e₂E×öE³°×₁αEp₁ø³−ct₂SSE2022QE 0

(2022-2021)
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221 lffectEøfEy°³×c°íEjøpøíαóe₁×β°t×øöEøfEt¹eEMvΔ°Nöø₁±ø₁öeöeElö³R·₁ø−pEøfEyhm{Rp₁ep°₁e³E
t°c₁øóøöøóe₁₂EøöEiøttíe±₁−₂¹Ejøpøíαóe₁Ezαöt¹e₂×₂E∙×°EyvtwSE 1

220 møø³Riø₁öeEu°öøc°₁₁×e₁₂Efø₁Ej°íc×−óEkeí×∙e₁αaEhEuewEj¹ø×ceEfø₁Eu−t₁×eötEz−ppíeóeöt₂SSE2022QEVVQE

219 lΔpe₁×óeöt°íEj¹°₁°cte₁×β°t×øöEøfEt¹eEoep°t×t×₂EiE}×₁−₂Ej°p₂×³Ekαö°ó×c₂E±αEzøí×³Rzt°teEutySSE2021QE
^QE^U]Z]] 2

218 w¹øtø×ö³−ce³Ezl{EtøE°cce₂₂Eøíef×öR°c₁αí°teEcøpøíαóe₁₂SE 5

217 zαöt¹e₂×₂EøfEh₂αóóet₁×cEjø−píe³Ewøíαóet¹×öe₂Ei°₂e³EøöE°E
]Rj¹íø₁øpα₁×³ø”VQWR—±eöβ×ó×³°βøíeR^Q_R³×øöeEjø₁eSSEJournal of Organic ChemistryQE2022QE 4.2

216 j₁ø₂₂Rí×öä°±íeEwøíα×øöEjøópíeΔEt×ceííe₂Ef₁øóEwøíαpeptMøN×³eR±°₂e³EhijRt₁×±íøcäEjøpøíαóe₁₂Efø₁E
₂×yuhEkeí×∙e₁αSSE2021QEeWVUU[_^ 1

215 lff×c×eötEp₂øí°t×øöE°ö³Ezt₁−ct−₁eEhö°íα₂×₂EøfEMPNRy°ö−öcø₂×³eQE°E|ö×q−eE{₁×cαcí×cEzp×₁ø°cet°íE
níαcø₂×³eQEf₁øóEj¹₁×₂tó°₂Eyø₂eEMoeííe±ø₁−₂Eö×·e₁EsSNSE2022QEV]QEV_XYZ]^‘WVVU[_Y

214 póp₁ø∙×ö·EøfEwα₁øíα₂×₂Ev×íEf₁øóEt°c₁ø°í·°eEjí°³øp¹ø₁°E·íøóe₁°t°Ew×t¹EokwlEwα₁øíα₂×₂Ev×íSE2022QE
VUQEVXV 1

213 hEm−ö·°íE}e₁₂°t×íeEnoVUElö³øΔαí°ö°₂eE°ö³Ept₂Eníαcø₂αöt¹°₂eE}°₁×°ötaEzαöt¹e₂×₂EøfE
‘αíøøí×·ø₂°cc¹°₁×³e₂E°ö³Eníαcø₂×³e₂EøfEi×ø°ct×∙eEw¹eöøí×cEjøópø−ö³₂SSE2022QEWXQE 0

212 híte₁×ö·Et¹eE±×ö³×ö·E³ete₁ó×ö°ötEøöEt¹eE×öte₁³×·×t°t×ö·EíøøpEøfEó°ö³eí°teE₁°ceó°₂eE₂¹×ft₂E
₂pec×f×c×tαEtøw°₁³₂Et¹°tEøfE³Rt°₁t₁°teE³e¹α³₁°t°₂eSSE2022QEVU_VV_ 1

211 zeö₂×t×βe³E°ö³EzeífRzeö₂×t×βe³Ew¹øtøc°t°íαt×cEj°₁±øöEk×øΔ×³eEye³−ct×øöE|ö³e₁E}×₂×±íeEs×·¹tEw×t¹E
y−t¹eö×−óEj°t°íα₂t₂Ez¹øw₂Elö¹°öceóeöt₂Ew×t¹Etø₁eEjøöá−·°te³Ew×öce₁Es×·°ö³₂SE 1

210 zαöt¹e₂×₂E°ö³Ezt₁−ct−₁°íEj¹°₁°cte₁×β°t×øöEøfE{¹°íí×−óE°ö³Ej°³ó×−óEj°₁±°t₁°öeEjøópø−ö³₂QE
”{×₂ów₁×ieöβ—{íE°ö³E”{×₂ów₁×ieöβ—j³teSE2022QEVVZ[YW

209 x−°öt×fα×ö·Et¹eE±°₁₁×e₁Efø₁Et¹eEóø∙eóeötEøfEcαcíø±×₂Mp°₁°q−°tRRp¹eöαíeöeNEø∙e₁Et¹eE³×c°t×øöEøfE
óøöøpα₁₁øíøtet₁°t¹×°f−í∙°íeöeSSE2022QE 0

208 tet°íEz−íf×³eE{¹×öEm×íó₂Ew×t¹E{−ö°±íeEu°öøpø₁ø₂×tαEfø₁Ew¹øtøc°t°íαt×cEhppí×c°t×øö₂SE2022QEZQEVZU^RVZWU 4

207 zαöt¹e₂×₂EøfEz−₁₁ø·°teEiíeö³₂Ejø₁₁e₂pøö³×ö·EtøEwet₁øíe−óEt×³³íeEk×₂t×íí°te₂QEvΔ×³°t×∙eE°ö³E
lΔt₁°ct×∙eEke₂−íf−₁×β°t×øöE|₂×ö·Epó×³°βøíeEpøö×cEs×q−×³₂SE2022QEXQEYYR]Y

206 |ít₁°R₂t₁etc¹°±íeE°ö³Ef°₂tE₂eífR¹e°í×ö·E×øö×cE¹α³₁ø·eíE×öEc₁αø·eö×cEeö∙×₁øöóeöt₂Efø₁E°₁t×f×c×°íEöe₁∙eE
f×±e₁SSE2022QEeWVUZYV[ 18

205 s×öøt₁×ö₂aEvóe·°RXEøΔαí×p×ö₂Efe°t−₁×ö·E°öElQ“QlEcøöá−·°te³Et₁×eöeEóøt×fE°₁eEp₁e₂eötE×öEt¹eEpí°ötE
ä×ö·³øóE°ö³E°ííe∙×°teE×öfí°óó°t×øöE×öEswzRc¹°ííeö·e³Eó×c₁ø·í×°íEceíí₂SSE2022QEWXVQEVVYVZ] 1

204 oα³₁ø·eöEiøö³×ö·E°ö³Ewøíαóø₁p¹×₂óEøfEhó×öøEhícø¹øíEz°ít₂Ew×t¹Ex−×ö°í³×ö°teaEzt₁−ct−₁°íEzt−³αSSE
2022QEW]QE 1
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203 ye³øΔR×ö×t×°te³Epøíαóe₁×β°t×øöEøfEuR∙×öαíc°₁±°βøíeE±°₂e³EøöEc°₁±øöE³øt₂Efø₁Eóø³×f×c°t×øöE°ö³E
±eαøö³SE2022QEWYWQEVWY[UV 2

202 hEqø−₁öeαEt¹₁ø−·¹Eoeóet₂±e₁·e₁âμ�rö×tteíEQEse×ó·₁−±e₁âμ�i°tc¹øE°ö³Ei°₁tøí×Eye°ct×øö₂aEhcce₂₂EtøE
ze∙e₁°íEoα³₁øΔαEZRE°ö³E[Rhβ°×ö³øíe₂SE

201 hq−eø−₂Eeíect₁øíαteEw×t¹Eóø³e₁°teEcøöceöt₁°t×øöEeö°±íe₂E¹×·¹Reöe₁·αE°q−eø−₂E₁ec¹°₁·e°±íeE
í×t¹×−óE×øöE±°tte₁αEfø₁Eí°₁·eE₂c°íeEeöe₁·αE₂tø₁°·eSE2022QEY[QEVY]RVZY 4

200 VRj¹íø₁ø°í−óøíeSE 1

199 jø₁₁ect×øöEøfEf×eí³E×ö₂t°±×í×t×e₂E×öE±×øóøíec−í°₁E₂øí×³R₂t°teEutyE±αE₂×ó−ít°öeø−₂E°cq−×₂×t×øöEøfE°E
f₁eq−eöcαE₁efe₁eöceSE2022QEXQEVZRW[ 0
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±eöβøt¹×øpα₁°öø”YQXQWR³e—q−×öøí×öe₂EtøEt¹eEcø₁₁e₂pøö³×ö·E
±eöβøt¹×øpα₁°öø”YQXQWR³e—VQ^Rö°p¹t¹α₁×³×öe₂aE₂αöt¹e₂×₂E°ö³Ep₁øpe₁t×e₂EøfEt¹e₂eE¹eΔ°cαcí×cE
¹ete₁ø°₁øó°t×cEcøópø−ö³₂SE2022QEY]QEWZ^RW^X

0

62 zø³×−óEcøópíeΔe₂E°₂Ep₁ec×₂eEtøøí₂Efø₁Ec−tt×ö·Epøíαóe₁Ec¹°×ö₂SElΔpíø₁°t×øöEøfEwshE³e·₁°³°t×øöE±αE
−ö×q−eEcøøpe₁°t×øöEøfE₂ø³×−óEceöte₁₂SE 0

61 hó×³×öe₂Ef₁øóEcαcí×cE°ó×öe₂E°ö³Eö×t₁×íe₂E×öEt¹eEp₁e₂eöceEøfEβ×öcM××NaEøt¹e₁Eö×t₁×íe₂E×öEpí°ceEøfE
°cetøö×t₁×íeSE2022QEY[QEWXWWZRWXWX^ 0

60 zαöt¹e₂×₂QE‘R₁°αE₂t₁−ct−₁eE°ö³E°öt×c°öce₁E°ct×∙×tαEe∙°í−°t×øöEøfE°E±×ö−cíe°₁Es°MpppNEcøópíeΔEw×t¹E
°öt¹₁°ö×í×cE°c×³SEVRVU 0
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59 höE×ö∙e₂t×·°t×øöEøfEt¹eEf°ctø₁₂Ecøöt₁øíí×ö·Et¹eEc¹eó×c°íE₂t₁−ct−₁e₂EøfEí×·ö×öE³e¹α³₁ø·eö°t×øöE
pøíαóe₁₂SE2022QE 0

58 lffectEøfEuR}×öαípα₁₁øí×³øöeEøöEkecøópø₂×t×øöEøfEieöβøαíEwe₁øΔ×³eSE2022QE_WQEWWUXRWWVX 0

57 x−°öt×t°t×∙eEjø₁₁eí°t×øöE±etweeöEiø−ö³E†°te₁E°ö³Etec¹°ö×c°íEzt₁e₂₂Eyeí°Δ°t×øöE×öEke¹α³₁°te³E
tet°íRjøø₁³×ö°teEwøíαóe₁Euetwø₁ä₂SE2022QEXYQEVUXW_RVUXX] 0

56 i°vRj°t°íαβe³E˛–ERke−te₁°t×øöEøfEretøöe₂QEz−íføöe₂QEz−íføΔ×³e₂QE°ö³Eu×t₁×íe₂SE2022QEWUWWQE 0

55 hEjøííø×³°íEzαöt¹e₂×₂Eyø−teE{øw°₁³₂Eh·i×zEWEu°öøc₁α₂t°í₂Ei°₂e³EøöEtet°íE‘°öt¹°teEw₁ec−₁₂ø₁₂SE 0

54 yøíeEøfEzαóóet₁αE×öEXQXRk×p¹eöαíRVQXR³×¹α³₁ø×ö³øíRWRøöeEke₁×∙°t×∙e₂E°₂Epö¹×±×tø₁₂EøfE{₁°ö₂í°t×øöE
pö×t×°t×øöSE2022QEVW_VV_ 0

53 jøóp₁e¹eö₂×∙eEoWvEtøíec−íe₂Eye·−í°t×øöE∙×°EkeepEl−tect×cEzøí∙eöt₂´ fø₁E|ít₁°Rzt°±íeE“×öcEtet°íE
höø³eSE 0

52 jøóp₁e¹eö₂×∙eEoWvEtøíec−íe₂Eye·−í°t×øöE∙×°EkeepEl−tect×cEzøí∙eöt₂´ fø₁E|ít₁°Rzt°±íeE“×öcEtet°íE
höø³eSE 1

51 y×±øfí°∙×öE°₂EvöeEøfEwø₂₂×±íeEjøópøöeöt₂EøfEre₁øpí°t−₂EMpö₂ect°aEk×pte₁°aEre₁øpí°t×³°eNEm−ö·−₂E
nö°tEi×øí−ó×öe₂ceöceSE2022QEY^QEVWVZRVWWU 0

50 j°∙×tαEz×βeElffectEøöEoø₂tRn−e₂tEw₁øpe₁tαEøfE{×°₁°Rí×äeEzt₁−ct−₁°íEtöMzyNWöEu°öøcí−₂te₁₂Ew₁ø±e³E±αE
utyEzpect₁ø₂cøpαSE2022QEVUQEW[^X 0

49 w₁×ó°₁αEzt₁−ct−₁eEøfEníαc°ö₂E±αEutyEzpect₁ø₂cøpαSE 0

48 zíøwEt°·öet×cEyeí°Δ°t×øöE×öEjø±°ítMppNEjøópíeΔe₂Ew×t¹EvöeRk×óeö₂×øö°íEoα³₁ø·eöRiøö³e³E
uetwø₁ä₂SE2023QE_QEV] 0

47 {αpeRpEoeó×ö₂E°ö³Em₁eeEwø₁p¹α₁×ö₂Ef₁øóE°E†e₂te₁öEh−₂t₁°í×°öEzpøö·eEp₂°±eí°E₂pSSE2023QEWVQEYV 1

46 zαöt¹e₂×₂QEc¹°₁°cte₁×β°t×øöQEkm{QEcαtøtøΔ×c×tαEe∙°í−°t×øöE°ö³Eóøíec−í°₁E³øcä×ö·EøfE°EöewE
c°₁±øt¹×ø°ó×³eEí×·°ö³E°ö³E×t₂Ecøø₁³×ö°t×øöEcøópø−ö³₂SE2023QEZQEVUU]][ 0

45 zeífRh₂₂eó±íαE×öEâμ�t°t₁×ΔRm₁eeâμ�Em−öct×øö°í×βe³Eiø₁øöEu×t₁×³eEz¹eet₂E°₂Em₁eeRzt°ö³×ö·E{¹×öEm×íóE
z×e∙e₂Efø₁Ezt°±íeEmø₁w°₁³Ev₂óø₂×₂E°ö³Eyø±−₂tEkαeEyeóø∙°íEhppí×c°t×øö₂SEWWUUX^Z 0

44 zαöt¹e₂×₂QEzøí×³Ezt°teEzt₁−ct−₁eQE°ö³EjαtøtøΔ×cEhct×∙×tαEøfE°EjøópíeΔEk×óe₁EøfE’tt₁×−óEw×t¹E
höt¹₁°ö×í×cEhc×³E°·°×ö₂tEj°öce₁Ejeíí₂SE 0

43 z−pe₁×ø₁Ew¹øtø³αö°ó×cElffectEøfEz×ö·íeRw°ííe³Ej°₁±øöEu°öøt−±e₂E×öEhp₁øt×cEte³×°aEhEr×öet×cE
zt−³αSE2023QEVUVWYW 0

42 jαcí×cEhcet°í₂E°₂Euø∙eíEsøö·Rs°₂t×ö·Etø₂q−×tøEyepeííeöt₂SE 0
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41 wα₁øíα₂×₂EøfEkeíøö×ΔE₁e·×°E−₂×ö·Eóet°íEøΔ×³eEc°t°íα₂t₂E°ö³E₂øí∙eötEeffectEøöEf−eíEf₁°ct×øöEøfE±×øRø×íSE
2023QEV]QEVUU^][ 1

40 mø₁ó°t×øöEøfEóe³×−óRE°ö³Eíøö·Rc¹°×öEf°ttαE°ícø¹øí₂E×öEíøö·Rte₁óE₂tø₁e³Eø×íE°ö³E±×ø³×e₂eí₂E₁e∙e°íe³E
±αEc¹eó×c°íE×₂øtøpeEí°±eí×ö·Rí×q−×³Ec¹₁øó°tø·₁°p¹αR¹×·¹E₁e₂øí−t×øöEó°₂₂E₂pect₁øóet₁αSE2023QEV_XQEVV[V]V 0

39
w¹α₂×cøc¹eó×c°íEc¹°₁°cte₁×β°t×øöEøfE·₁eeöE₂ø³×−óEøíe°teR±°₂e³Efø₁ó−í°t×øö₂SEw°₁tEXSEtøíec−í°₁E°ö³E
cøííect×∙eE³αö°ó×c₂E×öE₁ø³í×äeE°ö³Ewø₁óí×äeEó×ceííe₂E±αEp₁øtøöEö−cíe°₁Eó°·öet×cE₁e₂øö°öceE
₁eí°Δ°t×øöSE2023QE[X[QEW]_RW_U

0

38 zαöt¹e₂×₂E°ö³Ej¹°₁°cte₁×β°t×øöEøfE°Euø∙eíEye₂∙e₁°t₁øíE‘αíø±×ø₂×³eEv±t°×öe³E|₂×ö·E°Et−t°·eö×cE
}°₁×°ötEøfE°EnoVUElö³øΔαí°ö°₂eSE2023QEVWQE^Z 0

37 i×øó×óet×cE{øt°íEzαöt¹e₂×₂EøfEMEPENRy°ö−öcø₂×³eQE°E|ö×q−eE{₁×cαcí×cEzp×₁ø°cet°íEníαcø₂×³eEøfE
j¹₁×₂tó°₂Eyø₂eEMoeííe±ø₁−₂Eö×·e₁EsSNSE2023QEV^QEV_XYZ]^‘WWVVYZ_ 0

36 zαöt¹et×cEhcce₂₂EtøE|ö₂αóóet₁×cQE{₁×³eöt°teQEwα₁×³αíRVQXQYRøΔ°³×°βøíeEjøópíeΔ°öt₂E∙×°E
pöt₁°óøíec−í°₁EvΔ×³°t×∙eEhöö−í°t×øöEøfEh₁αí¹α³₁°β×³e₂Ew×t¹Eoete₁ø°₁αíEj°₁±°í³e¹α³e₂SE2023QE^^QEYV_RYXW 1

35 uøöRzαóóet₁×cEi×₂pα₁₁øíøtet₁°t¹×°f−í∙°íeöeEi−×í³×ö·Eiíøcä₂SE 0

34 pöfí−eöceEøfEjøöceöt₁°t×øöEøfE{¹×øíRz−±₂t×t−te³EwøíαM³×óet¹αí₂×íøΔ°öeN₂EøöEt¹eEw₁øpe₁t×e₂QEw¹°₂e₂QE
°ö³Ezweíí×ö·Eie¹°∙×ø₁₂EøfE{¹e×₁Ej₁ø₂₂í×öäe³Ek×₂−íf×³e₂SE2023QEXQEX[RZX 0

33 vpt×ó×β°t×øöEøfEä°pp°Rc°₁₁°·eeö°öEc°t×øö×β°t×øöE−₂×ö·EeΔpe₁×óeöt°íE³e₂×·öEfø₁Eóø³eíR³₁−·E₁eíe°₂eE
°ö³E×ö∙e₂t×·°t×øöEøfE±×øíø·×c°íEp₁øpe₁t×e₂SE2023QEXU^QEVWU[YZ 0

32 j¹°₁°cte₁×β°t×øöEøfEi×øíø·×c°íEw₁øpe₁t×e₂EøfEpö³×∙×³−°íEw¹eöøí°ó×³e₂E°ö³Ew¹eöøí°ó×³eRlö₁×c¹e³E
se°fE{øó°tøElΔt₁°ct₂SE2023QEW^QEVZZW 0

31
zαöt¹e₂×₂EøfEuø∙eíEVRvΔøRWQXQYRt₁×₂−±₂t×t−te³E{et₁°¹α³₁ø×₂øq−×öøí×öeEke₁×∙°t×∙e₂QEie°₁×ö·Evt¹e₁E
oete₁øcαcí×cEtø×et×e₂E°ö³Ejøóp°₁°t×∙eEw₁eí×ó×ö°₁αEzt−³αEøfEhöt×Rjø₁øö°∙×₁−₂Ehct×∙×tαEøfEzeíecte³E
jøópø−ö³₂SE2023QEW^QEVY_Z

1

30 uø∙eíEpα₁°βøíøt¹×eöøpα₁×³×öøöe₂E°₂Epøteöt×°íEnhihhE₁eceptø₁Eóø³−í°tø₁₂SE 0

29 vpt×ó×β°t×øöEøfEt₁×°βøíø”YQZR³—pα₁×ó×³×öe₂Etøw°₁³₂E¹−ó°öEjjEc¹eóøä×öeE₁eceptø₁E]EMjjy]NE
°öt°·øö×₂t₂SE2023QEWZVQEVVZWYU 0

28 z−₁f°ceE₂eíeö°t×øöEeö·×öee₁×ö·EøöEóet°íEcøc°t°íα₂t₂Efø₁E¹×·¹íαEeff×c×eötEp¹øtø₁e³−ct×øöEøfEc°₁±øöE
³×øΔ×³eEtøEóet¹°öøíSE2023QEY[YQEVYW[VW 0

27 vΔ°βøíø”ZQYRf—q−×öøΔ°í×öeRtαpeE₂eíect×∙eE×ö¹×±×tø₁₂EøfE·íαcø·eöE₂αöt¹°₂eEä×ö°₂eRX˛–EMnzrRX˛–NaE
ke∙eíøpóeötE°ö³E×óp°ctEøöEteóøβøíøó×³eEt₁e°tóeötEøfE·í×ø±í°₂tøó°Eceíí₂SE2023QEVXYQEVU[YZ[ 0

26 k×∙e₁·eötEye°ct×∙×tαEøfEkRhEjαcíøp₁øp°öe₂E−ö³e₁Ew{jEjøö³×t×øö₂QEy×ö·Rvpeö×ö·E∙₂SEkecα°ö°t×øöE
ye°ct×øöSE2023QEVXQE][U 0

25 w₁ø±×ö·E₂eífR°₂₂eó±íe³Eó×ceíí°₁Etøpøíø·×e₂E∙×°Eó×c₁øR₂c°íeE³×ff−₂×∙eE³αö°ó×c₂EøfE₂−₁f°ct°öt₂SE2023QE
[YWQEZ[ZRZ]X 0

24 j₁α₂t°íE₂t₁−ct−₁eQE∙×±₁°t×øö°íE₂pect₁ø₂cøpαQEVoEutyQE°ö³Ekm{E°ö°íα₂e₂Ew×t¹E°öt×±°cte₁×°íE°ct×∙×tαE
₂t−³×e₂EøöE₂×í∙e₁Eö×t₁°teEcøópíeΔEøfEZR×ø³ø×ö³øíeSE2023QEVZUQEVVUY[Z 0
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23 neí°t×öEóø³×f×e³Ew×t¹E°íäøΔα₂×í°öe₂EMneíóz×NEfø₁ó₂E¹α±₁×³E¹α³₁ø·eí₂Efø₁E±×øeö·×öee₁×ö·E
°ppí×c°t×øö₂SE2023QEVY]QEWVXXWV 0

22
hEöø∙eíE°βøR°βøóet¹×öeE±eöβøΔ°βøíeR±°₂e³Eí×·°ö³E°ö³E×t₂Et₁°ö₂×t×øöEóet°íEMppNQEMpppNQEMp}NEcøópíeΔe₂aE
zαöt¹e₂×₂QEc¹°₁°cte₁×β°t×øöQEt¹eø₁et×c°íE₂t−³×e₂QE±×øíø·×c°íEe∙°í−°t×øöQ´ °ö³Ec°t°íαt×cE°ppí×c°t×øöSE
2023QEX]QE

0

21 te°₂−₁eóeötEøfE¹α³₁ø·eöE³×₂pe₁₂×øöE×öE₁øcäEcø₁e₂E−₂×ö·E±eöc¹tøpEutySE2023QE 0

20 líect₁øc¹eó×c°íEw₁øpe₁t×e₂EøfEy−Ewøíαpα₁×³αíEw¹ø₂p¹øö°te₂SE2023QEW[QE 0

19 m°c×íeE₂αöt¹e₂×₂EøfEhhLiRE°ö³EhijRtαpeEpøíαpeptMøN×³eEó×ätø°₁óE₂t°₁Epøíαóe₁₂E−t×í×β×ö·E
pøíα₂°₁cø₂×öeEeö³E·₁ø−pEf−öct×øö°í×β°t×øöEfø₁Ecø₁eE×öt₁ø³−ct×øöSE2023QEV^]QEVVV^_[ 0

18 vöeRpøtEí×q−ef°ct×øöEøfEceíí−íø₂eEtøEet¹αíEíe∙−í×ö°teE∙×°EVR₂−íføö×cE°c×³RXRóet¹αíE×ó×³°βøí×−óE
t₁×c¹íø₁øβ×öc°teE°₂Ei₁ˆ‚ö₂te³Rsew×₂Ec°t°íα₂tSE2023QE 0

17 hEu−cíe°₁Et°·öet×cEye₂øö°öceEzøí∙eötEpóp−₁×tαEq×·₂°wRztαíeEhct×∙×tαEfø₁E|ö³e₁·₁°³−°teEv₁·°ö×cE
j¹eó×₂t₁αEzt−³eöt₂SE2023QEVUUQEVX]VRVX][ 0

16 s×öe°₁E°ö³Euøöí×öe°₁Evpt×c°íEw₁øpe₁t×e₂EøfEx−°³₁−pøí°₁Ei×t¹×øp¹eöe₂E°ö³Ejαcíøpeöt°³×t¹×øp¹eöe₂E
°₂Emí−ø₁e₂ceötEvΔα·eöEw¹øtø₂eö₂×t×βe₁₂SE2023QEXQEVW]RVZY 0

15 |öeΔpíø₁e³E}×öαí×cRz−±₂t×t−te³EZRieöβαí×³eöet¹×°βøí×³×öeRWQYR³×øöe₂aEzαöt¹e₂×₂E°ö³Ekm{TutyE
zte₁eøc¹eó×c°íEh₂₂×·öóeötSE2023QE^^QEX]WYRX]X_ 0

14 XkEw₁×öt°±íeEoα³₁ø·eíEw×t¹E{−ö°±íeEke·₁°³°±×í×tαE°ö³Etec¹°ö×c°íEw₁øpe₁t×e₂E°₂E°E{×₂₂−eEzc°fføí³E
fø₁Eweí∙×cEv₁·°öEw₁øí°p₂eE{₁e°tóeötSEWWUVYWV 0

13 zαöt¹e₂×₂EøfEóeö°₁°ö³₁ø₂×³eEhEf₁øóE³e¹α³₁øep×°ö³₁ø₂te₁øöeSE2023QEWVQEXV]WRXV][ 0

12 zt°±×í×tαEøfE°Ez×í×c°Rz−ppø₁te³Ezecøö³Eneöe₁°t×øöEoø∙eα³°Rn₁−±±₂Ej°t°íα₂tE|ö³e₁Ehtóø₂p¹e₁×cE
jøö³×t×øö₂aElΔpe₁×óeöt°íE°ö³Ejøóp−t°t×øö°íEzt−³×e₂SE 0

11 i×øf°±₁×c°t×øöEøfEm−öct×øö°íEw−íí−í°öE±αEh−₁eø±°₂×³×−óEp−íí−í°ö₂E−ö³e₁Et¹eElffectEøfE}°₁α×ö·E
t×öe₁°íEz°ít₂E°ö³Ez−·°₁Ezt₁e₂₂Ejøö³×t×øö₂SE2023QEW^QEWY]^ 0

10 keö³₁×íí×cEhc×³₂EhE°ö³EiaEu×t₁ø·eöø−₂QEye°₁₁°ö·e³Ezpøö·×°öEuø₁Rk×te₁peöe₂Ef₁øóE°Ekeö³₁×íí°E₂pSE
t°₁×öeEzpøö·eSE2023QE^[QEY^WRY^_ 0

9 ke₂×·öE°ö³Ezαöt¹e₂×₂EøfEm−öct×øö°ííαEhct×∙eEZRhó×öøR[Rh₁αíEwα₁₁øíøpα₁×ó×³×öeEpö¹×±×tø₁₂EøfE
oeó°tøpø×et×cEw₁ø·eö×tø₁Er×ö°₂eEVSE2023QE[[QEY^^^RY_U_ 0

8 m°₂tE₂αöt¹e₂×₂EøfEt·vâμ�híWvXE₂α₂teó₂aEeffectEøöEp¹α₂×cøc¹eó×c°íEc¹°₁°cte₁×₂t×c₂E°ö³Ec°t°íαt×cE
p₁øpe₁t×e₂E×öEn−e₁±etEcøö³eö₂°t×øöEøfEet¹°öøíSE 0

7 zαöe₁·αE±etweeöE₂×ö·íeE°tøó₂E°ö³Eö°öøcí−₂te₁₂EøfEw³T·RjXuYEc°t°íα₂t₂Efø₁Eeff×c×eötE±°₂eRf₁eeEjvWE
¹α³₁ø·eö°t×øöEtøEfø₁ó×cE°c×³SE2023QEY]QEWVYRWWV 0

6 utyEj¹eó×c°íEz¹×ft₂EøfElóe₁·×ö·En₁eeöEzøí∙eöt₂QEhc×³₂QE°ö³Ei°₂e₂Efø₁Em°c×íeE{₁°ceEpóp−₁×tαE
hö°íα₂×₂SE2023QEVVQEZ[_[RZ]WZ 0

(2023-2023)
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5 mø₁t−×tø−₂×öE∙×t₁øcøópø−ö³E³e·₁°³°t×øöEp₁ø³−ce₂E°Et₁°ct°±íeE¹×tE°·°×ö₂ttαcø±°cte₁×−óE
t−±e₁c−íø₂×₂³et¹×ø±×øt×öE₂αöt¹et°₂eaE°Ec°−t×øö°₁αEt°íeEøfEw¹°tE·øe₂E×öQE³øe₂EöøtE°íw°α₂EcøóeEø−tSE 0

4 hó×³×öeEcøópø−ö³₂E°₂Ep₁ø³−ct₂EøfE°Ep×pe₁×³×öeE₁e°ct×øöEw×t¹E°cetøö×t₁×íeE×öEt¹eEp₁e₂eöceEøfEβ×öcMppNE
p₁ec−₁₂ø₁₂SE2023QEVW^YQEVXZYZ] 0

3 zαöt¹e₂×₂QE₂t₁−ct−₁°íEc¹°₁°cte₁×β°t×øöQEkuhTozhE±×ö³×ö·QEóøíec−í°₁E³øcä×ö·E°ö³E°öt×c°öce₁E₂t−³×e₂E
øfE₂øóeEkRs−c×fe₁×öEcøópíeΔe₂SE2023QEV[QEVUY^YZ 0

2 zαöt¹e₂×₂EøfEó−ít×t°₂äE₂t°₁R₂¹°pe³Eøí×·ø°ö×í×öeaEpöt₁ø³−c×ö·E°Eöø∙eíQEeff×c×eötEepøΔαE¹°₁³eöe₁SE 0

1 w¹øtøt−ö°±íeEjeííEr×íí×ö·E±αEw¹øtøc¹₁øó×cEk×°₁αíet¹eöeEøfE{¹×°βøαíE°ö³E{¹×eöαíEke₁×∙°t×∙e₂SE 0
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