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R 42a,R=F 90% F Ny F F Fo F, @ - > F,
E F 4.2b,R=CF3 95% |
I :[ 4.2c,R=CN,88% £~ & F F
F > 7
4.2, 78% 4.2g, 99% \

4.2d, R = Ac, 85%
\ —
(v3 xnopuaa) 1 It o+

F F 3
- LYY Ty
T

4.2e,R = PPh,, 76%
f R FFR F
o
X (I
0 F F
F F FF F FF "@

o2h, 45% a2,85% a2, 8% he

tkh jMmMlsokzjls Ho O oL ddsy dz" = Hlgldch ' {F to s ldsjH Cdsdadf
otsfMmlsOdetso dzj ded j Bsy jls ftosdmsE st 2t |5 jfzdesf fste f
WtslssC Ols O Bdul=01s,sTc®Is ifz. ) CITB Mis(tou@fst dz ¢ d Mdzd Is j dz! dzt
lmlstster i, otLBkYH,jddis] MooMisswdd] &syjls BrIs!
His dtelf (Eg»i@Q, 18Isdz. ) SCEslstste’ 2 L OIjd3 oatsMmils OdzOo
simlsOdeso dIsj dz' detse s Iskzh j dEf ) te sy jjfridpQs dg@ o dif tedgtsd
fzls' . [HAGOSt fifisEesC Ou dadijtedz! di s s d Y destc @19 ff E2is!
SHoGS o] B dedetsj  tsfkzh jMlse dzj dedj tBtSdE flklsj2.
otsfmlsOdeso dilsj dzr dz 2 fslsjdeydOdz f sdzdW IststcOtcj dats e
pjteswisdy 2 aj TORGisH; § t5dz tols BUsis MmEE@Bdls s
] Sdzd WisjsdgO sOCy j syj dz'e sljseOsEs sl dafdas®s ¢ Ols O d
vsO0Cdd3 sBtcOj 5 IsE®pdzf s M jj] Bz hddzgmlseo s tstec Od
sCOLTr 908 Isfw dzgjt WWJiCIsdodzr &3d o 1 Ists?2 d Htkzedn

1 sLyjzs f sC OL Odats, Yt S50 dzd i fizis 954 @ |9 @ disc{pL ittt |
cdHEsH j W sstedtese Odzd j § tsdzd W Is ts to @itSj QBIS[61]. p H ROAEZES
L st fMdzlz \BeTd dfjlsi@H divs dzsy d s j dz' dgzs 6Oy s dzk s tsfyo |

©
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sSOC Y] f§oHIso jteyHOjIsMY o] dzjBtej ) d BBts -1 ds@alztsiR tc ©
td OCydw ftotslsj COjIs Y teg L sBtcOL 59 Odzd fto] ¢
COlOdzd LD Is ts g dztgo dzts d3 [ g ts ) IS H Is o JtddsidHisitalis © O dzd J
sOCyj twjdlsejdsomMEts? HAWLOCyYydj?2 HEZY OdOdztse
fsLotsdzY jIs sfidasd tw@dplzs]  Ho H thiy VW g das®d dzj
dnj &O

5.2 (1.0 mon%)

F
DIPEA (1.1-4.0 akB) .
£ ) BT,
DMA, 45 °C, 24 4 pumep

5.1 CFL 53

®omokamarnusamop WN3bpaHHbIe npumepsbl
R F FF

q P 3

OO J
Q 5.3a, 76% 5.3b, 63%
F
W, & °
©/ 5.3c, 90%
F CF,
F

5.2
adMmisji BO 1§ tRAFHISESICOIQIBO dZdL Olsste dzO § jteoar 2 o
ftosmists. 168 dz2O MOBSB Hjdzj dgjBBdz htsj L d3gj dzgj C
O tcOQo dzj dzdj tj OCydd. 1 0fteddzjtc, ctolzff O vdojt
O SHBWSH A R oo OGRJIHLAR] dzv Is - tcjedtsimjdjClsdo detsfls
f sdzd ¥ Is s D Paps2]. 1 + s § 5C OL Odgs, ybkts dOLvax
sOCy | BBteOL Njtddshy W b sted BB B Qdzddzts o' M OL Odaets ff to
sSBcOLBoOdzgd] oBSHBStBHAE2 MoewrLd d@jyHE ERHWHJ
tcOHdSC Odzy BB dzj 6 YO, Is -tcOtm @ EWWgirRls Pty H Is o Otdad dfsdixs iy
Bsdz! dets BI3IHBdAYjls OCyjflsdezse hdrn Ottdddztss, o Ists
9 Oteddzj, dOBBBSlS, bLdjds hOsIsMw. J1tdij bet,
Mdsj "Ojls twOodetsea jMd) o Mbtstosdzk GBteOL 59 Odad W
toj L zdz sOIsj ftcaEste@SHcE@Rdzg fils! &  sHOos d&zv jlsmw. Clstsls
C ftosdLoBHA &3, daj HsMmisky dzr d3 € d&ZzOMMd ud MSddz W sl
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4o j &GO
N36paHHbIe npumepb!
NHAr

(@) NHAr NHAr
Ir(ppy)3 (0.25 mon%) F o CN
F F DIPEA (1.2 akB) . /©/
MeCN 25°C, 24 v H
F F cuHue ceemooduodsbli F
F

6.1 6.3a, 65%

CoomHoweHue 6.3/6.2

;@@ON@ Q. QAO

CN

H, CF,
2.0 2.0 2.3 6.3b, 51%

I 2017 ¢t Hifs aedD i SRS m g ¥ s &t O dz€ o iz tsiisls ©tdadts | d
d MY sdz' L BIHN-0 P fz83d dzOWAD dzf datsig ) Is oty do @ i s M @D EiZDEs[S9].
[fls@dy defjdzso dv tj OCydd oS d» yOdd Odddz o SOy
dMfsd L o Qe Hd fisEx s C OkOddL Osste® d Oyjlso
Oyd stsdei fted wBdZEY] ddd Mdddad Mo j ¥ G dsdzdy
BjnOddL d o ¢ dz¢ YOOk HASOES HaD dak g s ©OHJC OO b
s5CqdMmdzj dedw d HY § O ezR] e 5o ds Mdzse Odzd d3j 7 Odzd
9C dzs DN Ofyjils', B' s ftojHY Sdsy j ds, uiwlsho Wi .
fesdmasndls ujtgdd deowSikatzdiscs ©OHJS OdkO -d
COHGC OO, ) sdkd Bt fddzsj +dO # ddeosiS st tsO W] di ok tstsse00 o
7.3, Eflss? ydo sl ¢ Wz dzC Y J s dz® dzis dpdadips )l to dp o
WdeS ydsdOdzdL Oydj2 fosdL o sH B3 d ¢ dH EisOedsdy,
Okd¥ObduimSdy btejbdud’ j OBJdd ftedosHwl ¢ 51
w0 j &O

N3bpaHHbIe npumeps!

F Ir(ppy),(dtbbpy)PFg (1 Mon.%) L
F@ NaOAc (1.5 akB) F@ NR,
L. n
/\NRZ n

aueToH, rt, 8-48 4

E
71 7.2 cuHue ceemoduodsl 7.3, 38-86% / N C -/\ / N
(1.5-4.0 akB) 42 npumepos _—
ﬂpednonaaaeMb/u MexaHu3m F /

7.3b, 58%

@ 7.3a, 65%
padukan- o
padukanbHoe
coyemaHue !

N\ /
II\
> N CO,Me \
K v
" 7.3c, 45% 7.3d, 72%, dr 4:1

(2 ctapuwn, one-pot)

/\R
)| LiIssdz Mz yoy IsOC Y J oL BBEGI ety ,tcts o fg & ts HsBlde O
tcOMmh j f dzj d2fFe fipg W zdiz' IsOIsj tj S sd3B d dzOydd OdzC d dz' c

YUjilSt2 ctOddy’ ®jyHE {Ilsddd Hokdw fMdakzyow dd d
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oL d3tsy detsMis ¢ MsOBddzdL Oydd LO Mudl BOEBOL @dezBdz
COIbdtsdesdz W sls@sC OlsOdzd L Ols st

l 2018 ¢ tsH Wcilsfdpt siziz'j tcs g Odzd § sdzd ¥ Isstc Oted dzd to
BsH jdz! dets?2 toj OCydd, yYlstse' ftetsH | idsdemistedtcotso Ols
fsorhoOjls +WWjClsdo ekl dzd LitcfstdsiAsjtady” Has JBEsp) O B3] f 2
bdzC Jdzdtetso Odzdjy ToodzdWsstcOtej s ftotslsj S Odzts )
Wtslstste £HOsOMzd L Ols stc O d HtsB Qo € d Isted W dzOIs O G OH
Mo j StSH (iaHlORe". B dZ2Otclzy Jdzd, ybsts, o wlsdzdydy sl
5B dzz yJ jAdtf § tsdgo Oj Is L dzOydIlsj dz' dzts B ts8Fojs salz! fy tsf Czfnds -
Mz yOj o . sdzjHizjIs lsd3j sdls |, Yylsts yYyoOmlstsls© d dst
ydLded otLBEYHjdESes &jHESes WsktsCOlOdkdL Olst
Odzd W Olsdyd MS B z@ugd gzOBIls &MmMdzse d2 mOh o3d .
g nJj &0

F NR, Cu(bcp)(XantPhos)* (1.5 mon.%)
Fn@ L Gd(OTf); (40 Mon. %) - 8.3, 17-86%
MeCN, 45 °C, 24 u oo 24 npumepa

8.1 8.2 (2.0 9kB) UMMy/bCHbIE CUHUE ceemoduodsbl

U36paHHbIe npumepsi
F

/ (i-Pr), I (i-Pr), / (i-Pr),
F. Me020\©i
AcHN BocHN PMPO

F

8.3a, 34% (15%) 8.3b, 86% (50%) 8.3¢, 71% (36%) 8.3d, 28% (24%)

1 OCsdzf vy, o 203Qdi tsidfipsitize i ffddzf laste QudidhidictsR 3@ o @ & J d
fsdkd¥ stteOEFid@SOKB] 28 OL Odsfh' , vyt dhfsd L se Odz
Oz detseo, 3j dzj j L DIBEARZ H defsdzdptsriz j lgj ditetso sH dIs!  toj
sSBtcOL 5o OdAOi N [64)outsaddizOdats ftoj Hdzsy j dzdets iz d3j -~ O dz
COHdC Ok OOCkjls dj2tcOd dr 2 Od&ddz § sfdzj UJe
Hes O®RBsdedjot?2 Mbdd M §ofdjHEs " d dd s @hgd
f st HodmisE] 'HEdf @t zjls skdjlsdls! , ykst {50 t
sk sscOe) OB d fslsjCOjls OCyj f Hekeddd
tdOCydw dai fttslsj COdls B IJEMP® o j[lsnAizCfdsd frpdz] fHteschfh kg
fesHECSO BdOGkydo O lsiv o dzj € Ols Odzd lsdi BB igAsG
AR dzd o 5o O dad jdztsiELLhy jjf) Ifptitjpddz y j dzd ¥ § sdzd ¥ s 0k d
Y stedsd OO OMBEHtBc®2 of Miskzf Ojls o € OWjchPwak daksf
[65].
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4nJ &0

R lNpednonazaembili MexaHU3M
U

o NRy (9.2, 2.0 oke) N F F o _F o
. @ Ir(ppy)s (03 Mon.%) ¢ @ R 45.74% Fn-@ Fu @ — F,
n > n 5 npumepos
DMSO, rt, 20-40 4
9.1 cuHue ceemoduodsbi 9.3 >@< NR,
U3bpaHHbIe npumeps! R

et Irv lll/R
N
F o For For Fn R
NG | N~ F. N~ PhS__~ | N~
N N
X F NC F F X hv T 'IR/R E
F F F N\R NR; “R
9.3a, 74% 9.3b, 45% 9.3c, 51% Fn —> F
9.3

] sLYj MmEsMgseh dizd B Od IsjtodzOlsd o detsdd ff tsH A
CdHtH | ¥ Iststc (uEKOIQIBd 5[66]. )} tslstsStsdz  od fidff 5@ Istso O
Misd ~ d 5d3J Bles(dedjyniSills e fd dzOdz0 o Mmd3j Md d3j Is Odzts dzO
Mo jlssetsets ftod 1§ tsor g GabdsQ dzdstg WMIPipdeedsisitajiar dz! W -ts dzO Is
L Od3j M jrdadasy € sdREpIMPJ ude Ojls t6OMiso sted dststhgls '\=n €
tcOflso stetdjsQUM EWY ftetsls jCOjIs f o fts TANH s BBy dsid o
s ts ¢ s ts tizgztc © dzls tz@ B dz' dz' &3 d $ O to BYSHIARAE . & telizty
Ltej dzed Vv L agRO®@)dztff 51 ¥ (O flse ¢ Is dar S tzjj &R WEzfisdBO Is ¢ s j ¢
LOB] W dz@lstsBO ke dzj tesHO ftsdzdW sstcOtej dz0.10RIB B
Mz y0Oj Rjlstt mdL Odj fMigdis ¢ 51 Citiiz Bk IR AIRO RHE G ts dzd
fodotsHdls ¢ BtOLSo Odzds f 5dzd W Is s to @ty chedp! deistitftds  td
o 5 H ustRh'TH. [ HdOCts 1 Istsls fsHAattH § @jdgj eOydd
f sdztyddz HOd dzj2h jets teOLodlsdw.

40 jdo 1

lNpednonazaembili MeXaHU3M
10.2 (0.1 mon.%)

F
. Me,EtSiH (2.0 akB) . . 36-88%
" MeOH — (CH,0H), 1:1 n 7 npumepos
60 °C, 36 u, Hg namna
10.3

N3bpaHHble npumeps!

CF3

E B W
10.3a, 42% 10.3b, 88% 10.3¢, 42% 10.3d, n.d.
F O F O F O
F F F '
OMe OH .
O L
F F F A/ Fr@ "
F F F
10.3
10.3¢, 84% 10.3f, 36% 1039, 57%
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Al HEOISOdIsqBHRMESdg2 vde j O, dzO1 jclls'® dOte d dz'tsd;
tcOHJd S @@L dzi) uelD g O off jom jogdo O lff tefiti@slsf dzseo . 1 2015
s d MOdz JOEROISHE (wf totso Odzed v ff § to W(ls B PG/ desoH ORRRE] jolk
fsLotsdzddz § sdizydls: M db2ifls MB & § gid A pegHCnfdis
ftosls] COJIs cdzOHSE B COC MlQay ¥ O P JS dydzd ¢ Qg Js¢
(11.2d) . [HAZOS 5 H{ dz € ts st dzs @ dgg 'C 825 wdzMmE of 2c d © dzh §f bz,
SBtcOL 5o Odad § ¢ dtsigf i Bejothtsas s detsh j dzad d 1: 1 f§ yofwn sH-
fddzj(dfOctsHEF Is Msftcso sy HOE M OWiw Ctsdz yjor dz o0
cOHdSC Odz! desdz mn OtcOSCIsjtcy ftesyj MMO.
d4nJ 40 1

AY0) (6.0 oks) M36paHHb/e npumepsi

i F Iopy)s (0.25 mon.%) @ ~-
n DIPEA (1.2 3k8) E / F cOMe
MeCN 45°C MeO,C
114 cuHue ceemoduodbl 1.2, 41-79% N = N P e

36 npumepos
lMpednonazaembili MexaHU3M

F F —-F~ o 11.2a, 76% 11.2b, 62% 11.2c, 60%
g
n n n /\

L, oF
S )Y Q Q Q
dl

*|r||| v
y\( \|/ l 11.2d, 54% 1.2, 72% (

Y\“Y & WAY ] \AY e Ck@[

1.2

(+)-11.3, 54%

IS st o {kscts uvdejt { tdRjwsaty)eBsls {
bolbste’ fbHj Bodfstedese Odzd, Yt sy des dzOf ©Oo
L JLed®jtedr 7 OdS jdese § klsj dsls ol s ldsdedd o3 jWh g Ikt ¢
dtedHdd o 2 CQr@Bu@gedasQlddtg ude Oj s Mmd dzj & Qezlizts i) &8O
1231 j 2 e OtppslerdXzd j ¢ & ¥ Is s to d WrFppe)osdd S By (O dfQairersts H W I
¢ ©BEOLBEO@ENEB[BAOSE 1sd Cc&EfdjSh', o 6l
L Ocdsj h | Hetzfpesisls d,dzsls0C 3 ) Hj2Mlsobkels COC 1 WWjClds
Ldegjteedd d o HOdM dzj 2N j d3 tiseigiChnitsuls oty s 3¢ H 1 dgd s
B dad § Mis OpdpizCgR f o MsC 52 M 1%k 6. dptofiidss ter
fojH Sdsy gl 0% s ©sd o HOdsd 66§y ¢ &)
b slssCOOddL OlBEO.
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4nj 020 1

Ir(tBuppy)s (0.25 Mon.%) lMpednonazaembili MexaHU3M

DIPEA (0.7-3.0 aka)

7-3. . Fo o e-
F MeCN, 0 °C . X - . @ F . o
Fn‘@ cuHue ceemoduodsr " " " " 12.2
te 12.3, 41-85%
121 O 7 npumepos >@<
— Ir(ppy)s wnm I Fppy

III
(0.25
e~ LY Yr @
(6.0 3kB) DIPEA (0.7-3.0 3kB) k
Me!
III

duod
CN, 0 °C, cuHue ceemoduodsi 12.4, 51-86%

% 20 npumepoB

WN36paHHbIe npumepsbi

oF 12.3
F F OH 8
E. \/t—Bu F F. F )
S
| | N \ \/
NP N NE F F -~ F,
F F MO~ N0

12.4 |||

12.3a, 77% (24:1 E:Z) 12.3b, 71% (7:1 E:Z)
12.4a, 85% (24:1 Z:E)  12.4b, 63% (>25:1 Z:E) 12.3c, 63% (>25:1 Z:E)

1 sLHdjtgzd f Of tolj v dzts g etz tc | Mdzr 2 { fotiste jgdzdhvi® dzdzts 2
Istc Odz W S tc dfBd Y Is gtc Otc d dee B s 3EBAERY Jds § dfjuds j1BO )
HOdds 3 Mdzz YOy toj @Swudve r MisE af e d3doD tglrgusieligiedy |s s
w dztstz J O € Koslegdp-flow micro-tubingreactor SFMT) [70]. 1 J OS ydw Mtsff tetso -
SBtcOL 5o Odzd § O3 f 5B 5 iy HAts 15 HYfj ta tdaMAIE didacidz® @i O © dzj dac
Misj ndtsdid Isted yJj MIEMPOY € is@a dzy s o Olstsls ff sB sYydsr 2 |
fticdmizlsmlsedy §tslsy dzydoOdz dzs wykzoemlse dlsJ izt diz 8 H dildz .
sBtcOL sig®OHdd g j sRFoRIs B3N stesh ddzd o - sH O] .

d4nJdgO 1

=z

Br

. Ir(ppy)a(dtobpy)* (1 mon.%) “ . . Z

" DIPEA (1.3 akB) F F F. F
134 TEMPO (1 ) @ . .
— F F N F Ph
= NH, g_» Br
N

13.2 MeCN 60 °C, 34 13.3, 37-70%
(20 psi) cuHue ceemoduodsi 11 npumepos
13.3a, 70% 13.3b, 52% 13.3c, 65% 13.3d, 51%

Il sfdmOdsdz" = 9" "N j tj OCydwn Oteddz dzr 2 Ol@®u3d ¢
z ¢ dzjousazG o qz@zv  f s dzf dglp jlzf dz20dzt HaBEF B8O B dZO wOL OB S
Oy sdizd dzOt h OW tcOH d ¢ O dz! -mal zdzdFELIE@ A ) [712]) eRlso sz’
potHddzdmn! B fFyRfylHsttot] dOdd o @ tdyfisksls ifisedadts |
SBtcOL 59 Odzd ¥ H (it tdztsizt S I9S@AD Idzd 1 Blag@ds dzy Hizs M j HtSB
Mdd dzgsets G zZ0Odzd H  dAERDE §f 5  dsthdafela| @fEdlad e o Odzd j ME
Cdfmdztsist f) f sdzlz uJ ded 4B gl] @§ BRedetsto l4f jteldste Ak dst<iisdpdf @'Y |
o OCHIgW H Odzdf wiH QJds Od3j M j dzdz’ 2 14.§dfcuplsitipelbdsH § Is j dz! Mis o

16



ftosth e OC g dsj L osmMmis Odzetso dzj dzdffjts Mtfizts ezf ¥ B {5 5 O tetg C
COHJdC Od jJdissQdzdiifp d3 dad 3 ded 4, MdziHEZjl GlsKiilsdls!
f smiskzdzd oz ¥ Is -tc@Dis1 QYLD dffdédlasdic Ot ] d&z0 O dzC d dz! dzr d3d d
i tcOLctcOd®PUdafids ]  kzilsd L Olltczdgdieytds j tdzj @syd d 0Odz$ j dz
IsOCY 4 BEHJI toOGOpRisdsded] telfs ptersytc(Oftpes Ugs6g).

dnJ ddO 1

F lMpednonazaembili MeXaHU3M

Fn@ Ir(ppy)s (1.0 mon.%) IL F padukan-padukasibHoe Ts
TolSO,Na (1.0 akB) R coqemaHue I\

14.1 Fn R
MeCN, 40 °C, 12 4 Fn
/\Ar cuHue ceemoduoodbi 14.3, 42-82%
3amem MTBD (3.0 akB) 43 ";p"‘MePao * “ar 14.4
14.2 (1.5 akB) .

U36paHHble npumepbl

|||

P TolSO, J \MTBD

Ph
X PP F ’k
F. F | 1t N
I/I CN F /I F jg\l/ O\/j u\
X, N TolSO 5 N™ °N R
FPONTTF F F7ONTE F | Fo

14.3

n

-n

14.3a, 70% 14.3b, 51% 14.3¢, 52% 14.3d, TX-MC MTBD

J ftotsHsdzy § ded § LIsd A dMmMmdzj Hise Odzd 2 Ctolzy
Wiststod tots o Odzdz 158.3 Bt Cudgid@Eswpd d 1 ts dzif WOsdsjtalfm] dfstod dts B
Mdddds Mojlssds i dqedHdjor &3 COOdzdL Os@EEFM) Ods
[73]. mslsv ety M) HMEAARYIG s dz' disls ITHAEM If dedsH 2 C Is
SBtOL Pislgfips. ftojHf sdzsy dls! , vyt O®ddz ity SET ) dziz
d tHMtotej d3j dzdets or Miskzf Ols! o totsdzd tsfdzso Oded W .
stsdz ¢ ) HfdBudasskdd O + dzj € IstetsdatsH j ¥B@og) Js dzn &g O
ftosH & tefjdzdzr B3 o Atsteshddd o' AtsH OB .

n
d4nJ diO 1
F lNpednonazaembili MexaHU3M
Ir(ppy)s (0.25 mon.%)
Fa DIPEA (1.2-6.0 3k8) R
KHCO3 (1.2 3kB) F Foo_F- & 152
15.1 > R
- F Fn Fn Fq
MeCN, 0-45 °C n
R cuHue ceemoduodsbi
15.3, 35-70%
25 npumepos
M35paHHble npumeps!

Mwm KI & &L ...ﬁf* *T o
LX, LX P ™

CO,Me
15.3a, 53% 15.3b, 48% 15.3c, 58% 15.3d, 70%
) sylsd GHGe to] B3j dzsiafs dafifgts lditas § d3jc B e SBtc ¢ O dzts € O
ftotslstsCtsdz Hdzw OdzOdztse d Ydzts?2 t6j OSydd f ff seq ¥ s st
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Ot H2icj Ocdicks s M sdd¥lssicOtdds & Bddi@ddzdal f
CteOMmdistgLdzfietedy B iz yd dzdd @LdAeR[74Bt DOS BEHHB (el
Oyjlbsddlstedd ftd MdjcCO fsorh jdds2 Ijdgfjtols
o' NSHOBH.Oddzs ds M zDREA d fpfdsidi kit | s v Isdedin db df ARz
dzj ¢S sMis! o tsffISCDREE & dzf) tz@ 8 dzf) ezt @i FhytisL sz j s o MY ts
Bjdzj § OWEEs®OkOddL Oste d §sHOsadls! fsyj M
4N kB[ Msesces odd BOddY L Ofdzey do O s W kdzS yd sdz®
fsHo j e PHWOIRY " dedss€ iy ¥+ wvdfpdnisusd ) o' nBHEBAER 7
16.4) . Isdjj bksds, fsLy] sjddc¢ §sHj Bsdh
fsdzdW sctcOed B csddHse ) fodsh! & fokkftoss SH
ZdlstedHO bkedjtesHO o COyjflseoj cjlbjtsd  ddasdt
B Ay ddd md@Ed s Mo jIstd

d4njdO 1

Br
F”_@ Bo3uH H (5 mon.%) @R ©
16.1 Et3N (2.0 akB) - . . .
MeCN, 40 °C, 724 "
R 3es1eHbIe ceemoduodsi F
16.3, 26-99% F F

16.2 17 npumepoB

16.3a, 82% 16.3b, 26% 16.4,71%

1 JHOo dzts b BigtsdsB N ddzd 5B  dzj SlstetsW Slstsh o di3d U J
BdOteddzseo. 1 Ll fMezzyO®j tj 0S¢ydw filsj s OdC
ftodMizlsmsothd ¥ hls wifsAMs Oz L Olstste © f j BOl)dzj dzH DU H s
TEMPO(& 2 O)[76].1 j OSydw HtetslsjSOjls o dzgj tOL Hj dzj dzdats?
sBdkzzyjddd Mdddd Mejltsd d i tsfhisisw ks d Is sz
fMisy nd sl Isted yJifi§fOdej SHIZOES O 4 Wfiatpty h tgrciefOL Iz & ¢ off iR g ls
CjCMOY sty MY Ol Isj Istc O Ipjd PR3 deds'o ts H diigPDls B j fr
fsHO jtecOjlsfW CObtSHAsKBEZ otMilsOdtse dzj dzds d Istsc
syd dz fd dz: de" § o UifPhfids@dy sl jtscz! tsdz” g dzd B3O ded W L OFr
st Mdd dsets LOHJS OO, ¢ isits s HLzZE&G P IS jfoa’ dz
tesdz HEs § t5dyQiz dfits sl el iPdkj dzd ] e Y zlssydz
cOH d C1D4z0 dzs sOC Y | By j Iso st i 8 € B ozth-ts Qs 8 Oxiz
fedzd¥W ssteOtej dz0 YjtejL SHEMMBIR Odad] Jtdzdes?2 ff Oter
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PDI (1 mon.%), TEMPO (0.5 mon.%)
K,COj3 (1.0 3kB), Et;NPFg (2.3 3kB)

@@

17.3, 30-92%
39 npumepos

A, L
v

17.3d, 43%

MeCN, rt, 94
C (-), Pt (+), TmA
cuHue ceemoduodbl

U3bpaHHbIe npumeps!
OMe

7.2
MeO i OMe : MeO OMe
F
edibsdiheg
F

17.3a, 92% 17.3b, 41% 17.3¢c, 73%

O
50 33

[tekets? BN g2

COlOddlsduj MS kv
(- OAY) [77]. 1 4 OS yd W
fd dzd 3 Mo J dEsHARfEHISRtS2

d4nJ d9O 1

-0

18.1

F
Fn@

18.2 (2.0 ak8)

Ir(ppy)2(dtbbpy)PFg (2 Mon.%)
NiCl; - 6H,0 (10 mon.%)
dtbbpy (25 mon.%)

> F

) s

18.3, 47-90%
24 npumepa

DIPEA (2.0 akB), Cs,CO3 (2.0 akB)
THF, rt, 22 u, cuHue ceemoduodbl

U36paHHble npumeps!

SO,Me CF; OMe
L. @ L
F. Z I F. % |
N N
X F X F
F
18.3a, 67% 18.3b, 57% 18.3c, 65%
(Hal = Br) (Hal = Br) (Hal =1)
18.3d, 75% 18.3e, 50% 18.3f, 89%
(Hal =1) (Hal =1) (Hal =1)
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lNpednonazaembili MexaHU3M

O
J 172
@'R %

H{)m
R

o

hv

aHo0

feslsss sd
i) Is Adeds &Sl to sifydnj € Is s  dgj de® jigd ) sk

Otcd dzc O dzts ¢ j1 et tascistyj dippts Isdsh § s dz' L o Odzg
mdMmisd dskz
§ @HADIPEAIY ©O0ke 5dzOlstsd yj L v
sj &3 j Okt

.
Y
3
Y

Hdzw HBMisdy J ddwi W isl
fsdzd¥ ststc Ot
Hop tsc HiEfz s 2k
Hdzw  sfkh j fis sdigiuz@erd Is (

o Isjud ded

lMpednonazaemsblili MexaHU3M
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)| HOdzsdzts gm dgsiazuO j dzad € J dzv  d L O3 h jdeder 2 BdY d
fsdzyj ded™ dzd S j dzj o tinsilel. ey © O% Ok & O f5tzPls | &z dz’ R
qedHdjotscets Codifdj MO teBjMfjudeoOsls HDPEAGOL C
o' MskzfOjls o COyifmbej Njtlojddscts »thfilsoc
SBtOL z8 h d2 v O YD @& K distf tstely g teotzyj dtas@izpfofigi 2] Is
O d3d dzO .

) sLy ] Mmikipbseh ddd B OdOdscdydsd ¢ 0k0ddL
Msud sOded d Ofgq fzis tiztf B B O PIPEBHYd OC yd v f BMAsf ¢ O d
HduqdS dzse j S dzOdsddesds d S OB sdOlsds dOlstedw
fsdsh ! v Ho ts2 dzfRie d HGQIdBAEEH o 205 s O dzdzts ¥ Sls st H 2 G IS
fd fls j ds'8 Oo dzj-zd §j d O clz B §f CERHS@ZOEZAls ¥ f L o s dzqlstasls 1o C
fSHOGH d20 Otddlstedy &zOl' . 1 toj Hdsy j dedztlzd S §ddg o
COlOdzd L difetety WigAROE 7 ) , L O dMEd® yjddj i3 Ibtsets,
| e B dzf e ts0 Odzed ¥ § SHoO j 8¢ @) s MO & )iglzds) £ dgv (f O dzdzO H

40 jdo 1

F
F _@ Ir(ppy)s (2 Mon.%) @ F HN E (0]
" [PdCl(annun)], (7 Mon.%) R PPh, N
@[ F N Pl O>
| g
F

191 L1 (7 mon.%) . @ % N
n
Cy,NH (0.5 akB) PPh, Na
R Na,CO3 (2.0 oke) 19.3, 15-78%
@ DMA, 70-75 °C, 20 4 25 npmmepo; L1 F 19.3a, 57% F 19.3b, 60%

(X =Br) (X = OTf)
19.2 (X = Br, OTY) cuHue ceemooduoodbl

(hd GHdts dz20f tcOo dzj dzd J toydiB O tg § dACotiffmfyflsi Ot @fds] j
Hj Ot ROl GEMEn) @ERdE) . | 2021 GsidisS Oq Ojrglsy § ot
203 sy 4 Is B Is! f sdzz yj dz ftod s B dzlzQy j2@Ad oy iy«
1 dzj SlstetsdetsH § W dy@h2de o3 oy ABREHS oo S Ols d tsdzdztse s d t
WislstsC Ols O |L @ Isfitp@eds d3 H j dzj , Y ¢ dzsl@.3vCofip@vHgsiihjdpstcy 1 dP
ftotsH I2,C stk sede'OL iz j Isfpw  f Otc Odzdzj dz' HigtSW Isfits totff t tisfpold CiAs
o kd ui) Otcd dzd tc ts 0 GudRdprdd) iz, s Istcw  dzO@ dzdL €2 o
Mddalsj Isdyd M& OW yj dedetsmls!  ssets § tcp® tefod ff) gt j 18 '
dzj tf tod tcth Hedztiodtic ts 0 @dialzts Os SQdztc O ¢ d HEAE ¢ O dzdzO B d dzts dzO
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n -
4 nJ A0
lMpednonazaemblili MexaHU3M
F
. [Ir(dtbppy),(dtbbpy)IPFs O . .
n (0.25 mon.%) F -F O 202
20.1 Fn @ R Fn Fn Fn
DIPEA (1.1 akB)
R MeCN, rt 20.3, 3-22%
cuHue ceemoduodbl 15 npumepos
20.2 O
N3b6paHHbIe npumepb/ MpumeHeHue i T \ .
N Fn R
*Ir

BocO /@/

20.3a, 13% 20.3b, 21%

L 0Csdzj Yy, Mmbb®aseh qizd & E"cCsd d 1 WWjC
¥ slstsC Ols O dzddsttayd WS es@ded ¥ § ts dzd ¥ s astc@dp g3tz p 2 MiftRkso] gy
BtcOd®BIA) [80]. 1 4 OC ydVW J e tsdsif fitddz! L so Odzd § d3 & OC
SecOddujMSdn YsksSCOkOodkdL Osiess (THEs sl jdapiudzdiad
yomtse f fttsh ddid J [sdezdoged ddy i &asufdsd sts 2 | I8
o € Oy @EdEPo Ols ¢ afPoy'Rildd OyjlsOls dzOltedw omtElOwj |
Oolstster fomlskddtksls ¢jdzj cOyYds o H O dzdztal Sy
By il fklsjePls’ OOSE Botedd dscts ©OHJC O
fMModHujlsjd Mlsokjls GBLOL So Odzq j §fQuusds iz& % B EWGH | Ots
Ctozfffj o foddW¥itStOtjdj wo dMY)sMw dzjL Od3j h j dadz

4 nj &

R
1] " R
F N\+ Ir[dF(CF3)ppyl2(dtbbpy) N
Fn‘@/ [N>_ (1 mon.%) unu 4CzIPN (2 mon.%) . @ \r/\/) 21.3, 17-86%
L $1/S2 (10 mon.%), NaOAc (0.5 oke) " N 24 npumepa

THF, rt, 12 4, cuHue ceemoduodsi

211 21.2 (1.2 a3kB)

lpednonazaembili MexaHU3M Kamanusamops! W3bpaHHbIe npumeps!
Cz NH, / F /
SRS e e S S s e S T e & v,
\(\) \r/
N / N\/)
F pinB Fr/

Cz Cz Frs i
>em< \ e CZ o ]
[ >_ 4CzIPN 21.3a, 87% 21.3b, 67%

\ (Cz = kap6ason)

R
RS
”K 4 N'R+ Q o N+ MeO,C ) | ,\{+
hv i ﬁ\ | N\>_ /\OJS/ \r\) H\’\lr/\/)

R CN/ F F 7

. $1,R=H F . .
$2,R = CH, 21.3¢c, 68% 21.3d, 85%
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vdzi Hizj Is tsistlig ietfdsdz®@¢ y i sdzdzOv Mt stse dztsls'  dzj
stsdz/HSdly f sdzd W IststeOtej detso d  dzOB dz dzjOS sty dztslsi Q Ve J
OQtetsBOIsdyj MS dr [8ifts fFisdsdzj dBPE ¥ j ftsHIse jtoy HOJ s
sCdmdzdlsj dz' desets WislstsC OlsOdzdL Olsstc® d fig tep tpkizs
ftesdmrntHYIs yj tg{jnd. Old@atiz )¢ sdzt yo

1 Oy dzts slsd3j sy, {iukbklsstcOtcj daf oH o oAE L ddg oy lsliss
osMilsOdzso dzj dzd j . s ZOMMIUiMSId2 YSHASBH ftoj HY
Mtsd Hddzj ded 2, sO¢ dn COo¢ Y dJd[ed. s fow @O s j MEE[tg OL t
W IststeW j ded dz€ OteB O dzd s dzO B dzfts sB dzOtclzy j dats, C
f j dgls OW Is txftadfH @d dzO© ff tso j torn dzte fipls{H3]. fef € BISE O d 2qw € O
fjtcjroOlsr o0z Ekcdzj SdMmdzr &3 ¢ OL sEdzdis JHORZS © IS ts ot
dmf sdz! L so Odedd 1 Istsets o ybsydsets ftosHEZCIS
dzj HOo deszffits s B N o Ip @BRY. [(Jlzdn s 5C OL Odzd, yYbsts f sdzd W IstsH
Br st ftdzyjd M I ik yjHLesRdshdnlsj ", Mt
Vs ldag H € Ofy OdzdCLOIs Odzd L § toj dztsijOO SOUsdsA3 O to tifslss itfSigds ja 140 Is
Wstedsd OlsO COdzdw o COyjMmlseaj Mmilsg -@lsdgs fisWedmj ME &
COLO, Ctbktster 2 fjtojroOlsr 90jls BBWOLEZEMNJ2Mw Ot
ftcdosHdl ¢ BSBKOLS9 Oded® Mmdzsysds'. - [4jW-dOezsfa dp S Goy
OolststcOBd, HWAFWP Odzd &z® C dzé yOjls o -GPBY HAREOZHE O C
e dzj tetsfp@lzy O jets Hdzvw otsfMmisOdetso dzj dedv f sdzd W Ists
fsHYyj S do O Is, Yylss 1 Ists dzj J HJdzmis®f tdzdztZ? tc,0 s d3!
ftoj HY Bdztsy  Is *-tg O H\YIEE dgB ] tsdz dzj f sMtcj HMiIse j dedets OlIs C
ddzd | ¢ tstc O@ dich ot tc d dz to, dL o j Mis dzO O dexdgCodft=iR® dizd-dz @z
tcOH oCfEEtB6].] ftsdzl Lz 1 ktsets csoatstedls d Istsls WOCIs,
tcjedtsimjdzj Clsdo datsfls .

4 nJ @0

lMpednonasaemblli MexaHU3M

E CO, (1 atm) F F _F o
Ir(ppy),(dtbbpy)* 25 mon.%) _@ F. @ — F,ﬁ@
F Fn
" DABCO (0.6 akB), HCO,K (2.0 k8)

Cs,CO03 (1.2 akB), CsF (2.5 akB)
221 2~ ~3
DMF, rt, 24-48 u, cuHue csemoduodbl 22.2,29-85% \\ / 0 ,_\ _
samem TMSCHN, 42 npumepa N L Fr@
(0]
U36paHHbIe MPUMEpbI I I (\ ;
-N co,
F Ou\ F Ou\ F ﬁ\ B\ br InT 4 ll o
F. F. 2
(0]
OMe OMe OMe hv el // k ||\
- (0]
Ph,N F 0 F = F 0
2 ] | N L
F \ 2N In N OMe
N"\7 F
22.2a, 64% (rr 16:1) 22.2b, 60% (rr > 20:1) 22.2¢, 65% A . n 292
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23l sdzd W sstcOtej d@ COC OCyjfltter o
¢ Is ts d3r Wiststc O sCOL" 908 s Btsdzt h ts§ o dzd w dzd §
sMmlsOdetso dIsj dz¢ dz" § Mots2?Mlsea O JtdzdWIsstcOtej dztso
dzOyj dzd v NiC@z § OMtse Os Is dzO  sded ) j dzdelz® O BWEOIS d 1
Afslsw 1 Istsls o tstff i jsHnd3 ) ESHdEB g fisifwdedsw Is s tc Ot § dz Yyomists
tcj OCydwa, mMrtsHdzr = M tj OC ydw & tc degzyh 8 s tc Lo Oc
fjtoWlsstcf bzl tsdzdzptqg ipf fH Jodzv jIs - dztste H §89].fyokdits G
SHdOSCB, ttOHdSOd d" j g OSydd ftedeotsHwWIls & L OdJ
| ZOo dzr &3 osftesMtsdy L Isdrn Htoj otcOh j ddf BHRIOB O j Ishy +
slsdzdydj Bls Olstsd@kO o tHBKSHO, Ctlstster 2 W loys#sO {f
MlsOeBddzj dz © 9 dHJ O dzd ts5 dzO. [ ceaddz o Oydgr &g O
fsdzdW IststcOQtej dz2" , o Mddzk Metsj2 OCyJjtiltstodets?2 1 toc
dzz € dzj sW d dz' dz' 7 tc OH JE jOsiziste-5 O st jdoRdz’ $jO SO dzC d dz' dz' |
s OChisded L dgd-¥J dzls tc d to 8600 dfdFO0]dz"

ljteoar j Htodd3d ter sOCtsets fosyj MMO slsdagts ts mw
st ddzd  HjWItsthddddd 4t @dafd §feisey 85 dal ) d
L1 CodhBsdzv e dzOW Md3d M G SMOWIkBsteB J dzgL sdzO d Mmd dzO
Is 4 wd ded § 10(0 - Pdgp3). 1 Mdzkzyoj Isted d3d Is d dzf d dzO dz
Isted d3j Isq dz( f § dzls OW Is R3A j dad €z) ) dodzO dz Misizkz d|OWzts te i) d dzO dzC
Hdr dztsteW Istste( f j dzls OB Stel j dzd dz) d dzO dz

g4 nJ &0

©

—

]@\ Hgnalvma Fj@(F Hg namna F]@\

53% brsm 65% brsm

23.1 233
lMpednonazaembili MexaHU3M

CeFs CeFs

/ﬂ /<
RN
Y
D

' 23.
F 234 F 33

bydlsr e OV tOLddylkz o Mbtetsjdzdd ftsHEZCItss, O
Bd » Ozl 3A.j tco 5d3 Mz yod Isted d3d Isd dzfind dzd dz# dzr 2 1
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dlzdyddeso Odzd™, OlOCBsE @ BMNOYBigts feziyie Ody
o BH s tasds Of f zBsdp@r LR oI i ®. A S desc j CMOHG j deso r
ftesHBABOMI§h | § Wy gotts H S te s H TS 205 g

Mz yoj ydSd ©ofmh v jisfjve OHML O de dedh Haior
of MotsBtsyHjddjd3 OlstsBO rnudzshlOdyJ Ylsfts 5B J MY Judo O

Clsd d3j mOdedL off Jdzde® Msedtoksls Hoj o Oyd j

OCyjfttese WQHIRS Resod C Ads O™ Ol OS O dzO i dlazd W
¢ SBE©OLBOOdd® § osOREd s5Eh f O ts s @ Hs0O-0E o dzts dzdz'
C ©OHdCOdz dzts? [ ¢ Qg ¢ dzy chPlB®AIsr mOL j dzr H d dzO
dzOh dzd Btdzj J MistetsctQY tefdtesyldcs, j teoy HY TAY T ISl ozl
fjcos? WekstjOoCydd (oddW¥ksseOn]dss f OdktC
B j dzL tsW(§ Bzi0ig)P93,94]] 1 Isdrn tcOBtSlsOR, dzOtew H24.2fn H&f"tcdsd
SOS Y] o HHQUEAADOIs If ces®@ d2EAs§ yls f ®BH Isiasj ey H j dzs, o
f sBshFe [t . -olte d BBz, HH OdE e@&HIkHYs 0o § Ot O dzdej dz
ftsjHdgdddae) (oHo jteOs sMY Hj ¢ Qilios ¥ isipdety ssds'd O dzt!
[HBEZOC s 1 dzd Bd dedstd By ®Baed{js §tod dzOctej o9 Odzd d, d
dMC dz ydls' o Hkedi fesyjmMmon.

g4 nJ @O

F F
E F PhZCO (2.0 akB)

F rt, 24 u, Hg namna
24.1 umknorekcun  24.2a, 61% 24.3a, 23%

CH,OH 24.2b, 48% 24.3b, 20%

lpednonazaembili MexaHU3M
241

1 0Ctsdzgj y, Itejls! j2, dets dzgj Bideij o0y dets?2 tsffs
fsdzd% ssOEj d' wodv,jlsmvw gkdashiddg des s’ dz@ s © OF
ftcdosHdl ¢ BGBOLBSo Odds dzj MUGA] ClIHE MHigted § dedzts
fsMSsd Sk o s lsCDRzs oddd)fdisfsjls diitstsisd € Oj s fMj dzj S Is d
fsdtsy j dzdd (B IHQL W jsdk Bitse j dedetsmisd Hj d&zOs s H C
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Bdets ¢ sy d Mdzj dzdz” 3 § 5B Swlsized d ldzifds® dzEs e O e3Y o o DR s
fsfmdjHdd] ¢tH' foWweoddsh ddhsyinmsses ftddkjtse
KOS dR ©OHJdSOd d@ 7 LO®Bj " jdd?2, Skt j tOMhBC
I 2010 cHH Y @tdpBdzdzls j sdyjmSd?2 ks -& Wis
q dzH ts dzPBEAE L Ols j d57-dojolzH s d@cBmOES) [96]. v OCte d §dz0 ¢ to jHeg O dzd «
Iste 3-8 I Igjdjdi ts € fefm@dB5.0,1€ sls @ ¢ C & @ juisfpny Msslse j sfhlse
Odzdzd e, BAY 5H o §f EEYEFLISAGY QWIR] " PO GO ¢ SBEEBOL 59 O
OL Od dzis BERF@E3Mz d3j tj dzdz’ O3 o' RtsHBM. [ Oy j 254t tot
fsdyjd n o (07 EadsdiB Y o' CsHdD i BEGH G, & s
YyOMmlsdydes? OtskOldLOYyd,j2 (esHECEEOS g ki)
slsmilshls odids € ONEffils Odztso dlsj dzj 2, ylsts ftEscsleaDindg jdis
iz y dls! o COyjMmlsoj, OfHHT kb ©ORTE Odass dzj dzg
COHJSOkO o HOMM & kNMdksedwh &Odsse jtetwisdsts

g4 nJ &0

F
R NR
J X ; (+BuO), (5.0 3K8) . 2 R
N | (t-BuO), (1.5-2.0 akB) B | 2,6-nyTnaunH (1.2 akB) z |
X - -
F Re 1,2-CeHaCly, A E )%A N PhCI, A 7SN N
F A Ac

25.3,12-61%

25.2 -519
,27-51% 25.1 15 npumepos

10 npumepoB

Selected examples Proposed mechanism

F F E
Co,Me NHAc E CN F . CHs
N7 | F C\COZEt F, L, F
N/ﬁ
A 7] AN WY e A
F7ONT N Ac R
F Ac F

Ac 251

25.2a, 45% 25.3a, 50% 25.4,23% (t-BuO), l

F
NPhth NHAc
NZ F NPhth R Fo F R
| = HiC @
F N N ~ | Fn % F e | ) > H3C—F
Ac F7ONT N N N
F Ac .

25.2b, 45% 25.3b, 53% 25.2 25.6

JHEZOCts cdzOo dzr 2 otsfftotsf L PE dzd i @ js i)y 'z 3 tf peds,
OHHP36IE) tBKOL 5o Odzdhi2d3 f ek &isOE ©j OCydvy fols,
Emdzsedwrn d o MdMmisj &3 IstezH des dzO2Isd o ®difts © @R
B d&zts ffstelfOs OYls s § tetsd3j 3 2 Is t236dats jin) ofitsts jtsi dHdB)j ded #8 Is 5 d3C
tej L zdz IsOIsj cOBRESIdH A0 e W edtc OL 59 Odzdj Mo 5B SH dats
CtcO2dzj dzjBdzOGtSY ted W Isdz o3, d o3 MuyudlsO] &g, dzy ks ts
9 J otsW s dz" 0ol wozts  f to | HYYf jotaljtsdytffiis ' W ststc @ ¢ Ols ts d3k
Mz Mis @A @dz' Isj tcdzOIs d o dats, B34 Isd dz' dz" 2 tcOH d ¢ Odz,
WtcOc d3j dEst®jgslzds st€ @fd ¢ © dzO, sOCy ] dyjilb tLOMMBOIs
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fjtcj dptsiiffOiyls o dIsj dz' dats, 9 dzdljtcOlkztcj fdMmoOdss,
fjtoWilststoB j dal sdzs a3 ffj todzg 5 iz Is R dpilsds H W J dzd dzts o3
ZCOL™ 8 0Ojls dzQf jotdsjL tdisshy @i Mt  dz! dz(98 ©WOH J & Odzts d3
1JHOs SOz U Odzd ¢ S O s @ dfdhlOfftafs € YO dz  to j |
HiWilststeB sted @IGEM)AW( VY tcj o tcOh jdzedj IstcjBlZzj B61 pOG tc
dL B " IsSNHE-&3ts tc @QBA H este[p-B Z Ifdjde s S MdH O o Is&EY s tkiplddsdr
ftcOCIsdyj MSd dHj dalsd ydz Is j 3, Clsster §j d MY tsdz
1 51 sz { A fiydEd] tctso Odzd v Ol 5RO M Isdritc©s @ ¢ fig dzi®Ddz) iz
dzj 2 stcOdz' dzr 2 ftetsyj M, stcfiB B § § &) Isdeff fug dg'C,usts asC
or ez Hdls tzj 5O dzulgtietly. ) dzlz Y O j s tejjedzdsdy Cdae@H Y @xdf ¢ j d
Btedd d 2 6@y Y Gk My POis JSdFOs te Glz@ e s OF QedsGiHBiSTD
By jls shizh§ hpdpfets: ffY NSIGBES OO W § sdish s &
tcOH d ¢ 0dzO, tsB tc D skt 6B  Effjfipyvts CRupis®. o3j stsH BT dz ff to
fd dzls WO B " j oz & € tod fls O dzdzd 1 26/8Ebd 7 ) t3tgdzik® Iz dis B
ftesHEZCIstso 9 Isjc@Wisdbde ndzLisd2sd8 B ' 6.5 s dzisy jodh) J
odHddisMisd, tdz Vo ddMsgdL @) d i dzy tepdaldfidEcind)26@] :
fsfpdzj Hzs h dd3 + dzdd3d dzd tetso Odzd j B3 Hp &E iEistddg € liz lddc (
f sHiIse j toy HJ dzO i) f sd3tsh 4 8 tc j dlzly @ jdxiztg dsfipvts 2 j hH d ¢
HEC OL Olsjdz Mlsesdd Bj ~» Oded L BO, 4 Sdzyf @z W Jsdste Ot P Al

g4 nJ @8O

F lMpednonazaemsbili MexaHU3M
R
F ! R R
"@ N+ ! !
R (t-BuO); (1.5 akB) Z /N + N+
/ —_—
261 _N+ PhCFa, 120 °C Fr ,NJ) FF@ \r\/) [ >
[ ) R N N
R - . }?
N N p
26.3,30-75% 26.3 N3 HAT PRl
R 19 npumepos i N
26.2 (3.0 akB) )
R R R
lMpumeHeHue Jumepuzayus ! {+ F 1
F BE BE N
S F L) —mm [ ")
i ‘i N 7N N o N
= } R t-BuO @ t-BuO— R R 264
N—Y F HyC @ HaC— 1

26.1 HsC <@

F
\r/N’ . v
1) A O o HyC—F
F/ ) (+Bu0), <=—= 4\ — )j\ + HC® .

26.3

26.3a, 64% (R = H-neHTUnN)
26.3b, 55% (R = H-nponwun) 26.5, 34%

[ hd HHeaddk) te B dz s dMOdsdd Idsfi0R]. »'J dftests O Oclatzs
cOL dzstsB teOL dzf | dftsaild sesrteld'te j W dzC § OEHR® dzdolOdiz0E3 O d;
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= = PMP

= Ar
53.3, 56-97% 53.1 _ 53.4, 48-89%
12 npumepos O = OR O = NHR 16 npumepoB

U36paHHbIe npumepsl lNpednonasaembili MexaHU3M

H 2 H o padukan-padukanbHoe H
MeS N N _ F 1) coyemarue /N\)j\o
\)I\OEt \)j\o,_Bu phthN - OBz phthN
Nehtn Nphth Nphth
Meo 53.3

53.3a, 96% 53.3b, 62% o
r

(¢]
v H
/N\)I\O [0]
MeO CO,Me MeO
CO,Et
G | 0
IN ® A |N ® L hv IRl N
A A 7R
Nphth Nphth v 9
/N\)ko

o (e}
53.4a, 63% 53.4b, 57%

Nphth
53.4

l 2021 cetsHEk BTr ZO tBdOWKEY j &ZO tj OCydw, ¢ts
ftcjH HEM d d3 dz0B dpsHjusE] @ LdPHEY tiztc Wls s tc B | dzlls © dldfBdzg i
dzj oMjceH G YusdeaaesfHEodzyd s j-upj dzis o @ eEEsHHEEBCG.dO
54) [148]. R n tj OC ydw o Cdzt yodzO HtedMmtsj H d dzj dgdjjls OtdagfH
f sz yj dedzsets B J dzl d dz' des Jtic fisERER] 0 dz8c ) §) @ @@y df s
s5C 0L Odzsmy+ Ylsts o L Oo ddnigflsitsdndeddS Odztfdz jOntisf® @Gdiizls O Jzidza
LOf EmdPe p @C ydssy,i Is d3 € 'OV Is © dzdtei@fiid € @ dz ts H52.4),Isls O € ¢
fJjtoWisste | delOmd&®OUANd ( PASSHEC IS Is s f sL o tsdzd dzts
nd BsHdo j toc j dzls dzlz © 1 dzOdzlsdtsfj dzj CIsd o dzlz ® HdW Ez dzs
mf j Clstej Mk MistcOIsso . [ Mdzso d&zOv pOB@B! §f BWHFEFDS YL
ftoesdLotsHdetsdz HJWIststeB j dzL 52 dats 2, O dzj fjtoWltt
¢ dzts dzdats ) Is ¢+ ¥ 54.60Ctel tsdadzd@dsdad tc & f B dztf Is * f tBO®GL o Cedatf
OCtcddzsdzgd Istcd d&zO o ftetsyyj My 9" HJ dzj dzd W . yIss €
sB) WL d3j dzj dzdJ dzOff tcOo dzj dzd v W teoO ¢ dz-HzP el §  Is dft=
md misfy d3fe? fdapdzd dzd 8O Mg Y ilsts ftcdotsHdls ¢ BKOL 5O

q dzls j tc 3Ha7d OO ster 2 MZOYOEO o sffils OdOs dzd o O} lsw
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1 ® d H J & dgpy O dzj

6 OCydd

B dgglets? 6 OCydd i3j 3 H By 1)t MY dejteldfigiy as@dags{Xlzd dzy
o
4 nJ &0
TMSCN (1.5 akB) TMSCN (1.5 akB)
CN [Cu(MeCN),4]BF4 (1 mon.%) [Cu(MeCN),]BF, (5 mon.%) CN
L1 (7.5 mon.% L1 (1 mon.% 2F
- ( ) _ogz"F + /\ (1 mon.%) > BZO\/L
3DPA2FBN (0.5 mon.%) 3DPA2FBN (0.5 mon.%)
58.4, 30-76% MeCN, 5 °C, 12 4 MeCN, 5 °C, 12 4 58.5, 41-92%
i ’ ’ 58.1,n= 58.3 (2. ’ ’ !
10 94% ee cuHue ceemoduodsi 5: 2’ : - g (2,6-) 8.3 (2.5 eq) cuHue ceemooduodsi 0o 97% ee
37 npumepos - ’ 38 npumepos
N36paHHbIe npumepsi lpednonazaembili MexaHu3M
*o—TMs AN
CeFsCO,  CN © 0B2F
O O, _ F
QJXW OBz _TM™s l
N N
RO,C CO,R 58.7

L1 (R = L-meHTun)

CN

0

58.4a, 59% (91% ee)
58.5a, 91% (95% ee)

CN
OBz

58.4c, 66% (8% ee)
58.5¢, 56% (2% ee)

vifjte!

©wOMmh j § dzj dz'
Mt H J dzfl =B P
B MCsd S fdzyo] s

4o fd3 39) ,

fsHo jtod OF Isfw

fye w C(sp)i C(sp)

5551 t5  dgdzj dzd

58.6, 83% (96% ee)

CN

“—

58.4b, 74% (18% ee)
58.5b, 56% (5% ee)

CN

OBu

58.4d, 71% (19% ee)
58.5d, 85% (12% ee)

dzj bktjiBksls

Oolsstcts o |

OdzC 56 e ORIE OR Slststsr 2

OYJ sOdzff Ozez@zj § § PP d3d " Jod@dgC d dzd dzB | dsLeESEH £ & I fiddz
fsddRy f toc55.L6G STk shdpds Radd R dzls j o] f)dzs,

tsB J figftfo IOWB 19 %
dzj 5B - SH d d3'

9" afSH

44

B A HE

d &zOBd H O,
Misj nddd] Bt @.j dbPJ

1 Codo Odzj dzls

sO¢ 52

&jcCt

dzts H dzw

¢ Ols d 5dz0

g e w3 ¢ s Mdzz yOJ BO, O Clafsotsta] did  IsiBL
f sz s cOtcts RO d yj M dkts Is ¥ O dgj tnds' dhls
O¢CIsde Oydd, )
dmf sdz! L s9 OdidyvH tsiiB lsiiste (il tifp ookt
CdMmMzstetsH Yy j dzlstcdtotso Odgdz" JsOCOR Y § Oy d ¢
WicOe 3y dzsOydd ddzd f jtejctelzff dcts
tcOH d $\0@E tcd B3jvtg ,demMtslste s d MO dzd HoeijHBHiEH - BHsIsS d dzO
ddetsOls O3 d ddesdzOd3 de@O(IS by d2tg@fg) [148]) SOd2] widlsasts j
ftcsdmratsHdls
M ftafls 552 ¢ C Isfo Oyd v

YBIPEBFOHO Y J
Hisfisdy j dac
Ctsdzd yj Mlso ©

sSB OL
0 884 of dz§ @ p dzozd zh
My d tcls Gn seuf d&z® j i3S fisls deddelsids@ W
GdHtetsS MdB J dz. JREBHOH, B33)izis dzts d3tsH dfldc 8 tc O L dsdel®©dad dsj H d C
J et s QY faejoddHjd Isy &M lsdf jyc
WtcOGed3j desdtelzj Is



g nJ &0

o F \ o
177 \=0 ! 9 J
s . WO % \,_Rulbpy)s(PFe), (2 mon.%) _ I 55.4, 64-90%
SMP F CHyCly, t, 5-24 4 Z 36 npumepos
55.1

F (0] cuHue ceemoduodbi

55.2 (2.0 akB) 55.3 (2.0 akB)
PFBI-OH
N3bpaHHbIe npumeps! HpednonaeaeMbru MexaHu3m

P e k@??iﬁ@ N

55.4a, 76% 55.4b, 73% 55.4c, 77% |
) )J\PMP

Luknuyeckas gonibmamnepoMempusi
it O

PR PR PR o
/ o /! one PMP 551
o] 0 ] OH
F OMe V o
0 0 0 ROH

55.7,0.93B 55.8,1.06 B 55.9,1.21B 55.10,1.69B 5.4
I

s0¢ fto@g dodetis,stcOtcts d3OIs d Y jinfif Stscfits B HkeHadkktel [sddgisC Is to s d
o sfMMmilsOdzts o dzj dzd & , O dzj ¢ d i dQ adsl 8 tlOjdif[te dz2® ¢ - O ff) k&
fsHiIse jte HOJIsMW HOdzdz" d3d yd ¢ @FYEH) ¢ 520 OSHS dz! HstORN
Hozrn dsf B dfjepitizd j o s sz Woe® e digjoqelsidd ydo Oj s  slsj dzy
MtcOo dzjddgdLsO i) M j deder BEBP O &zsEtsdzo (6 j &B3Y ¢ OF HtsB O
(597) Mmded % Oj b flsjdydod SdnEaE" Bz uspol) digids
3 dzjded, dz' d S @'y o Otcd Odzls, fted Cslstesds dFR to t
fJteWlstted tctso O o2 Mifnjs @aizOdz i@ FHSIPC . M@v j Is Y s dz!
1 Isséts ctso ste@lygmhe B g jlzphp, .

I 2019 ¢t Higs l9pd. d i PHEEATIS § M| H 5o O dzdflz diffiefj CiE y
OQdzd w Olsd ud MS d B OEY HIOIOMIC yd v  d3j pela G didedds i3
f tetsls | CfQoif@n zdsFBHOH (p6.3) d tckzlsjdzdj osects Wislss$ Ols Odz
fddd B3d Mo jlssHdtsHOB] M { tdiz GGiddsieds "dufds ldddde iz’ O
9" n@RI HOddsdR MdzzyO] Osltstr { tsp uAdEdeGs#MB@ituls o
deHsddY, il GBS Odsioikzd sd yj MSsets yd§ dz
OHHELQ dZOOd® d dz! dz" 5 tWWOHJC Odzsd3. -1 CtLdi o3 jtaafOlz | dBIS
fsHIse jtex HOJjIs Iskh jdzd j o 5L B Ipusiflzdegets 6 g Y tizls 5 © Gl
sdzs yjor & {sOf s toiHAT O ¢ etz e s BB RO] €Oz
oL zdz sOIsj o sy O diteddd; jdzag®ls J iz Wasiks 2 19® d&tsds Ot rj 2
ftcfa dlsBtcOL 5§ Pzl f WS d dz detse s OH IS OO, dzjc¢Cts
ke st Ol Odd .

Bl
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g4 n J &0

B

P PFBI-OH (56.3, 1.3-2.0 okg)

N™ "H Ru(bpy)s(PFsg)2 (0.5 mon.%) _@
56.1

H HFIP, 30 °C, 24 4, CFL

56.4, 44-91%
56.2 (1.5-3.0 akB) 42 npumepa

U3bpaHHbie npumepsi
jog
Cl O

Z
56.4a, 67% Bpin 56.4b, 58%

I 2018 ¢ Gskufidezzd so Odd Istod W Is s EH1) BRFD, § j te
572) , d&j €St HsfMiskzfdr 2 dL btdWsstkSMemds?2 ¢ df
b f)dzs o ¥ % B 15 t6 £ HOtsOfzd 10 @ H dodsts 5 (b jPds7) [151].  OL dzq ydz |
WssteOdkS iz tetso Odzdz’ j Otejdzr B dzd §sdzzyjder o
Ekjtejdeder 3 o Rtsh did of RSHOMB], sbisly kst
f oS H | B3 dzils to d totsjp Ojdats) to Ui POEESE | dzL sdz By des
dMisd Lse Ols! HFRRIFA  SRIEGiFzdEe 6OL 5d5, 1tk {
feOClkdujmMSd2 foHRtH § fddjdjdds kedibstl:¢
sted W Is s & dgfstE @] S O dzO

4 n J &GO

(RfCO2)7IC6F5 SAN HF,C CO,Me
u (57.2, 2.5 akB) R
Ru(bpy)sPFg (2 Mon.% " 57.3,32-889
©/ (bPY)3PFg ( ) © , 32-88% COzEt By

MeCN, 35 °C, 12 4 38 npumepos
cuHue ceaemoduodsi 57.3a, 60% 57.3b, 47% 57.3c, 68%
(o/m/n 42:16:10)

tdoSydd, tofmmBslstsj dzddCjls deotdhyitis it g gztizo @tz ) dzO
Isdzj j HtodoCkPC By firay Az ¢ dzj-dojslsij toc w@slelreds | o to @psw &
dzj tOtED sH ZOCE Mjt! jLdF 2 fttsctej i o 1552 5B C
BdXZOGtSHOKGY ©OBtSISOd, Ghdtseo Odzdzr &3 dzO ~ddBB3dd f tesd
H J dg SOCdr OB MBI QY dasS =iz b &f 8 eztg Arisudifdisugjofrfvwd
i zB dzd Q@ @ clzadistf d M C O, LOdzsy doh O wsfdselz Hdzv B
5B dzOWdsdzy j Isfw  toj H 2 dsiitsily teO@NsdstOBdEIs™ 0 d U Isd diz O
dzj tBMEZYHOE sV |, 9 Ois@medss df sEmas@tcp jtemd j2 BL St
jets SfksddS we Oddzs? o jtef(

OH

57.1
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vgd3 dzj d3jdzjd, dgj dz LW dzj EfOKLdaEF -] st
tcOH d CiQfdittod L o Is¢f Aztlzls(te g gREY) . v dOdzlste] dz  tod H ) Js @15 gzef !
dzd ud MS d2 tsG@usjody tesdh dsC d i dzd dzd § Ofg He@Hzd | &'OdEZ-R o6 SHISG
B dzifL o j fls dzts, Y s OH dsis@@ el @eldzd lsdz 38.1 9 B jwi@Q dsh O dzd
Mstslse j IsMise s h dr ) EER{192]sId2d0j109 Re tH=AEt RfdsIsQ usO did
L Od3d M § dzdz" j Ot dz ftsHe jtcg O Isfqw L Istsdzlef O @ j o
fd dzi € Is d o>@BH{163].8 sEigets, IsjlstcOWNEBItolsd Gaels ®j Bz ( dzC
Btsdz' h j2 t6j OCydsdedets? MY smse detsmils! ¥, fnd dzj CIsd
Mz B Mis OGP d&3 te, 9 tlsdzd ydJ s BFT Ha ¢ § dzts ¢ &S Isle ¢
Ldzj Cstetsdzj 2 BhQf lsistgdatj. t J OCydw daj Mtse d3d Mils d B3O
di dzj € Is te s dzts d LBOzHSEsAy@E3 i3 dzts § SH A 5 H  ISN-QiupefvdzdWdizHdiss dxy
g ydlsojlsmw, YL Is ¢ o dpERHO O C Isfif p Ry d d sB kZMdzts o dzj
SBtcOL 5o OdzdF M fpo Wis 5 ofs SRS HIEAH JiRMEsOH o g &V j Is i
Hif totsls tsdzeddedsl® jOelzfjjH d Ols 684 [1§AHz0 dzila®  j fpdedzg] Is WO dzls tc
¢ OL Odzd fiy! ZH B d' 3 S HOARYO dztf B f dggl fg Gifthcts Is 5 OB G of %,
sBtcOL S0 Odzd | Oted dz' ®C & Js dOH dff Sts@ R tisoHSwidstshilptipudizs © dzd -
COsOdzdL dtelzy 3" = 4 toj - tsIH dztf gtf G Jd3 B @ dzbz@ d3tf dzO dzd L O
Mtsdzi 2 L o tsdadetisy JYffdiznyCEBI8 ) e DL dzd ydes2 . @ ¢
MstcOIsjedY tCOL OzOM! e jdedets fSHAtSHWH j 2 Hdz
OCldodzr » disdzj Clzdz [MB6, 1)L Hdzd = MISOH W R

g4 n J &0

unun (1-3 mon.%)
unm (1.0 akB)
TFAA (3.0 akB)
HBF4+Et,0 (1.0 akB) (X=H) (X=H)
MeCN, 0 °C - 1t, 24 4 (X=F) (X=F)
58.2
|

58.3

N3bpaHHble npumepsbi PeakyuoHHas crnocobHocmb

Q O OZ OMe ©/ F Cl
O N—gy ! NEt,
o)

58.3b, 50% (2 cTaguu)

;f“' ol d@ X X -

T3 5 Q= S

58.3c, 83% (2 ctaguu) 58.3d, 46% (2 cTagum)

lpednonazaemsblili MexaHU3M
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Mtsls B sdzd M@ ilstsw®OL Hj zO §tsfmewh jdzO ftetsyj i
o sfMmilsOdztso dzj dgd v , dzj S slsster jd3s g Y teddts ¢ @lacjzdt'dder Jjto
10fteddsj o6, -JjtoE@tsdds § Wiststedtose Odzdz" j W icC
COyjMmlseaj tw©WOHSOdz dz' = kn sHWSIEE.d g@dzd f  dzlb | 2 § iy &
Odzd W Ols daly W& 629 y d ts dzQiE@ffL taOpddg” j d3ts?2 O @o-HOEY PLST7E o iz ff
I tjLid sOIsj ) Ossist PRBHAE dr dzedz’ HN-OEsHHEE o d dzd Bd H 1
OLdHBIstcd i3] Isd &z d&zOdes 3 f to zOctej o Odzd ) Hd
f tetsH B3 dP4e L OoadMmddiisMmisd Bl Mistckz ¢ b iz s CqGn ~Oxlats
Yylsts Szt yjor d3 ftetsdid y ZilsdsA dzl iy &f ts®H JzdedssiAZ W o dezwisj
ZOC 6D S slotst Rdztseo W § sHeg PEIyify H Odzt dzj 2" j 2, Wk
JqdzHzydtctseo Odzdets?2 OL dHdz" d3 tOH d ¢ O dzts &3.

4 n J 680

lNpednonasaembili MexaHU3M
0 0

NIS (4.0 3kB) o Q i
R! A TMSN; (4.0 aks) Arf A A
- N 3 (4. N—AF 592,4872% | (o SN N _mm e N
H DCE, 100 °C, 14 4 10 npumepos | i N 4
; , :
1
59.1 R H
% o NIS (4.0 skB) o
H A TMSN; (4.0 akB)
: : NP 59.4, 44-71% o o o
A H | DCE, 100 °C, 14 4 4 npumepa AF :
R (7, °N B~ scission ArF N3 ~AF
14 593 — (N e (N
H

R k2
W36paHHble npumepbi

59.5
0 o o
R F AcO,, . 0 0 0
N—ArF N=Ar N—Ar" _AF _ArF
- CF3 o ( n ” _Em_> ( n H — N—ArF
—ArF
F F N—Ar 1
Arf R R

59.2a, 62% 59.2b, 70% 59.4a, 71%

b-Atc OC d3j dalslOayjdiy O L jO it WW j Clsdodaetsj ff toj dad dizfstetso
CO¢C f sda jOdsdetc .2 0 1 & AP [58].] "~ tsHj t©j OCydd f sdzd
cOHdC Oz fsHO jteg Of IsMw fted Msd HEPEjfzd § ts fifdz 1© 20
or Moty Hjded i3  JjtoWlissteW jjddes i trsdztsc s Sis B P (
fesyd MmO IstejBlzjlshw Misj - QIBES Is ity tpersdj  H jsdhfl
otsmMmlsOdetso dIsj dzv 5 Bwlsdetsh jdzeds ¢ WislssotsLBEZYHJ
dissydedS obHBEEHO 8 ldshjdds € Wi dsdh@d
bHsBdz 2 Hshskzy dj bksd ¢t ¢ 4t ddddess Odedz
CjtOdzd zdtetso Odzdz' a5 ftesHEZC K Od.  SHMso j dzdzOv B
dmf sdz! L so OdzO 1 OtcHBAZ HdzW Odzdzd dzdtetso Oded W tcOH (
O¢ Isd o Cydfls{(]158kp
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n -
dnd &O
lMpednonazaembili MexaHU3M
F
F @ F Fo- LA @ 60.2
n
F F
Ir(ppy)s (0.3 mon.%) "@ " @
60.1 DIPEA (1.8-4.0 akB) @ \/\
F
/XOCGFS H,0 (10 akB), MeCN " >@<
0°C, 3724 60.3, 55-85% Fn‘@
OC¢F5

cuHue ceemoouodbi

60.2 25 npumepos

i
N3bpaHHbie npumeps!
N F MeO,C F F ,\ " % HOCF5 /i
F—Q—F F 467 ©OCeFs
Ty f 7 YooY

60.3a, 78% 60.3b, 72% 60.3c, 72% (o/n 5:3) Y j/

I sdzwtedz 2 1 WWJiClk f sdzdWlistt@tdgOdgsds j dzdzatizis H O o
Md dzj SIsd o detsmls ted OSydd. e 1sO0Sdnrn MzEyoOvw Ist
LOfMdzzy o O s e tsets o dad &3O dad v . 1 jtor 2 ftod ds,
MdceckzOls-¢g H tc BXBC61.3) , MM j Mise dzj dzdzr dst RjAEEI60]. d m
Il 5 otc] BYGUBdBLY@ Oolstster MlissdzS dzkz dzd iy fl §tctsB
s sMtej HiSo Odzdets?2 yd B L @\ flaPd j filglz A6 MiderHs@zEz X lis dzlz y J ©
MCtcsdgdz" @3 o' "nsHBARE (40%) M Hddse o d3j dz@d 1oz B te
9" A SH Bdy IR0BW. | iz Qo2 L 5 ydedzdL Oyd:y , CBlst
Btsdzj J ftoj H Bylsd£jide dzOdzOdasjcdz Mo lstster L Od3d ded
OCted dzOlsdzse s W tc O G 34 ‘dalz'O? dADtc(@1P)g ) dzlis jleth tg jdds[flay § M < d ,
o jdad®yd oL OdBsH T MsefdJ Hj dzOW OS¢z tielz ¢ dzj
CdMmMdzstcsHL Oz M j dedetse s teOHJC OdZO dzO OFC tod dzOIs dzlz ©
MsteOlsjedw B" dZO [z Mitf g 8 @B tztc g By dzj 2@ § 516028 fipd dzts
SHEMO 612b Istsdzifif &dz" d3 o' - SH B3 vOCdd3 tsBKLOL
dzd Wiststedtetse Odadets? Gtz § '  dzCin didis sidgd dedsg Plstadziz #) §  dfz jisS
tcOHd S Odz! dets?2. ygo&zd Qe d, By dets o HY sSdzsy dIs
slso | JOPIs §f 5o rifigjtsdadigild s@zts 0 52 € t6 ®Hzd Y DO W d ydets g o O
ftoslstsC tsdzif QG dtEBUHO,

4 n J RO

11

o) r

¥
61.1, R = Me 61.1a, 40% 61.1b, 20% 61.3, 51-hydroxyCTX3C
61.2, R = C¢Fs 61.2a, 74% 61.2b, 7%
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[ ek e 52 fStaQda] O & ®dz ¥ tc @iy OIClsolg] 8 AdeSdd dzd e s 0 O
B j dzoL 838w~ jO&R) [161, 162]] 2019 ¢ Erslisfid¢tsn joRs deMistcd tots o
oo jHjd] Obtdtss Wiltstt® o Wjddd dsj C(sd Yyt
ted ¢ dtsfj dzt AT dztsfiylg M@ tPOte d B4 to, fosf ddzf § dzZsOW IststeB
f tetstf d dze (fz),ts dadj VD@ Galzd to s 0 O dzdzla s fig dztf dodzv 3 S @A 2 C
b-OczC d dzqd tc oL AAGR.B). | Ists 3 j -Hedtd jlsdse, i tolts,§ [, dfB j dzL s oz
s ts?2 dzj ysts Mtej Hdzj j 3 6p2d). +{ sd B Hoe kd&w fydzlz yC
4 n J 680

EWG

) (BuaN)sW 10035 (4 Mon.%) EWGJ O
( —H
EWG

MeCN/CqgFs, 48 4 EWG” “H

Y® namna
62.1 62.2 (10.0 akB) 62.3

U3bpaHHbIe cybecmpamsl
F
©\/\ /©\/\ F F
F F

62.3a, (EWG = CN) 62.3b, (EWG =CN) 62.3c, (EWG = CO,Me)
77% CyMMapHbI BbIXO 50% CymMMapHbIi BbIXOa 34% cymmapHbIi BbIXOA

251 sdzd W Is 5 eO@®Y dMA TOC j dzls T

10y dzOw yOfils! 7 djdgged frfotyvdedNdEOs tdPtev o dzj dad W s tf J
| fefdzjHdd] GBH' B &t SfdnOds &Edsyjhsosd ! dj
fMeseh q&z0 & Moty ?2 §j thts@l (RSB Y D ls © tzt s th & B
tej OL it dzd W Is ts tc O teuf-dg066, dzy Blastg O o dpflERH Qo Is sudff f MO dzd &z ik
Hdzw WY j Cls D dfsdzd s@d@dadj cdHse ) §odkyjddjd §s
ZOctjoOddd M COOddlsdyj nS s S dedOyj fipltseH O dgr
L OMY tots it &z dajl ddzO dzls d s yi Tz jA% M die tdakz & Q diel edMA b B fls O ls 1
7 O3 f cOobstgOo dej[tBdlj] SeBSdE MEEZyoOw: SBEOL B
dzd Iste j daste B dey C HBY 2 MC Oded § &3 B § k& @y & i B @O s
f totsy s ody s ®®Ed dscts L Odkj flsdls jsdvs O kb HtisEyls o j
otH SO dzOo jHj dzdj ! zOdzls g 51 iEd] & s B dats B 2@ dzts
B 20 dMmitd Lo O0k0 Hdv | Odsdfj dl6slsdo dasc s ¢
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Ar

@ : A £, o @ L

Co'(Por) (3 Mon.%) 3 Co'((Por)* (4 mon.%)
63.2, 20-95% PhCI, 80 °C, 24 4 63.1 PhCF3, 40 °C, 48 u 63.3, 30-95%
26 npumepos 37 npumepos

N3bpaHHbIe npumeps! lMpednonazaembili MexaHU3IM

\Q[ COzEt
N
H
63.2a, 83% 63.3a, 88% (91% ee) Sn2 N,
Kamanuzamop
=)

N
|
Co

O_=>_
o757 X
m

R=H

J 2017 ¢etsHEZ cctkzffoO . YJdO Mtseh ddkzO
M dzj Slsdodesets edHtetsSC Mddzdtetso Odzed™w d OGFHABL s O
94 )JdE66].{ § OCydvw (sl OdzO Mnssuhy saz0uE )b dzg jdBd G-
o] OGGpdzls ff j oW Issted tots o O dzdzts @sPFBHO}H dz64@ tsdi s € tyislezj dzd J o
WislstsC OlsOdzdL Olsstc © { dcifls fisggala® dzd fadd off y Jrifef Cadfsd® difiia Isf] tadiad]]
o tsMMmisOdztso dzj AR tctbg OB ¢ zls © OO Usty sovEadiindsy M d dzts o
f dztslsdesmis: ¥ | H | figtsd DOH] et ) Q (26268 @ < [dfREs tc s H D s fiff dzgf ts
fnd dzi € Is dfojdasicdiEs  © o IfHABtddsHE s © B tcOL 59 O " 2 Mw
s C dvijdsdn v L Clsjjtaly = © Olsy HOGAS M MBS H 6z Oy stsdad Istcd o
644). 1 tcd &3 yOlsj dz' dets, eyl ydrcgo W Lsds 3O Gslsd & d tets o O dzd
fd dzd € Is d o dats fiple'Ore telpj loifter d Wiplz” o3d o | S tsated) W di" tsdbldg §f it As
Y @z sOC Yy J WedfldiifCois@ dzditsjdQEiynfl B d 0 @ Cslststes?2 o 6
dmMstsydzed ¢ O twOHJS Odzso d Mt 8 qz)) [REHL Is ) i) EEHECOH 0 O -
OdzO dzts ¢ d y dz' ftojHEM 2 tej OCydd, s H dzGg) sliz] DY dHo @
OCIsde Oydw olststed ydz' = f sdztsy 4 dzd 2 fts Mtc O dzj d
lej HPEA) Iswlss tBtOL 5o Odzd §f d f thiisH B&I$ ts of W dprddggdd ¢
fsHOo dzv j Isw  dzj Gt teffgyiz] toSdgfEiis) odgdls) gl Ols's ¢ Ot @ & dadl3
sBtcOL 503, Oolsls sdz§  tadfsiyflpesstc j ydo 28 COtelsd dzlz, )
sftcd Hydzw jIsfpw M dzsdzdzs s 8 wOHJdEC OO ¢ ¢ dMmdzj d
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g n J 650

Ru(bpy)Cly (2.5 Mon %) lNpednonazaembili MexaHu3M
PFBI-OH (64.2, 2.5 oK) Y OHF o F
HFIP/H,0 26:1 /! P F
30 °C, 24 4, CFL 64.3,29-81% F HQ 0 0
H 17 npumepos | g \I F F
)\ \O o F O F
64.1 Ru(bpy);Cl, (2.5 mon.%) F o)
PFBI-OH (64.2, 2.5 oK) F
- AN PFBI-OH S

HFIP/MeCN 8:3

30 °C, 24 4, CFL 64.4, 60-71%
6 npumepoB
U3b6paHHbIe npumepsl
!
Onl
64.3

VU POV

N AN
64.4
64.3a, 65% 64.4a, 71%
N ; Ru(bpy)sCl, (0.25 mon.%) N o08°
| Py PFBI-OH (64.2, 2-4 5ks) |
Z - I~ |
N™ "H HFIP unu HFIP/CH,CI, 5:1 N | P
30 °C, 8-36 u, CFL Me0,C” N7 MeO,C”~ N /O/

64.5 64.1 64.6, 22-95%

(5-10 akB) 53 npumepa 64.6a, 64% 64.6b, 64%

I 2019 ctHbE st e dad aftfstsH 0 60 O dzels d e tets o
COBdser n SqMmdslk, (sl O @ F ooy [L68)  HzvS O s
B' dz fjHsY jdz HALO2dz fletsyj MMO, f tojoiffdoEs@e s h
9L Od i3tsH jiNfplisy OF g 6EBIS@E o s t@d3dfue dffifiafl<iiflsted@rds s 16 O €
d o Wchkskfdssdw?y, ke bisj (erderig Pgj 1 ©6d yde J
st Isq ydz j 653 fosstsd &5d J Glsdzd yde & o' R sH O] .

unj &0

lNpednonaezaembili MexaHU3M

OIOH :
o)
DLP (10 mon.%) S
65.1
o EtO._ _S
PhCF5, 80°C SJLOEt \n/ ~ CeFs SJ\OEt
R o S tE!u PN
eo_s. JL PhCF3, cuHue ceemoduodsi Y HAT
\"/ ’\Il CeFs >—<\
S Bu 65.3, 41-99% o )YO
65.2 (1.2 akB) 31 npumep tBu_ )
W36paHHbIe npumepsl !
OEt I H
N _CeFs
tBu/ \n/ (Gl
@EC ?E .
Boc
65.3a, 62% 65.3b, 99% 65.3c, 71% Cer NH{Bu

bolsst’ PEOHEGES B j MY GHHARD tds 0P QG e € f)d dz’
cekffr wodwjlsfmw Cdzt yd o' dis OCIYQ Y tisdsjcAPOE tq ¥ ff dzd d
CeffO ORJH]d& dscts ©OHJSCOEO dzj s5BRBHJEO,

6j OCydtdde R tegj Qs MO p 5B O G BB © to dise 9o dfig ¥ Iy dso dztsd
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sldetsmdlsj dz' dets dedL S dods ¢ dpiGe™ j B uJ NS § Hdzb Bedzy Yo 15
Ol tOOsjstOlsstdd ¢ dj SHOdYd®,j dssls ¥ HjSisds
T dtstedietse OdzdY OcdzS Odztse, dzs o 4 Ists dftshydptisy @ Istf j te i
d H te Z[E6§]d3d

yists ¢ OSQijdedfed totso Odzdzr As dusier f C Boztgo yd Hzj 4§ j oW
Cjckbd cdizs §HY E@UEOkYGJ OwsdsBhBhtss o & H O @R
COOwHdL ey OIS d Y j Utz Is Hdyjlsor Y@M @B dzChjtsdzts o
fls OB d dzd L d etso Odzdz’ dzq WS sEBE J of tigdb S izt tzdel 4 O dsc
Wl dzC 4 d s dz0 dzd L Y 6 868 @E6E) [170].
- J &0

1 tsdzj J dzjtisjBOQpyizfdr© dzj H Oo dafls tegfft) § O zOdzd ¢ 5C OL O
Ho Oz WislssC OlOddlsdysifsay 0¢ takg dg0 ©f ©zd sty §
Odzls f B5@ES 5o M tsg Misj H d AazdadGo SHSE S H @S B s dzs 2 ¢ d fi
dzj OCIsd o d eBEOBED @S 067) . [ 8y de©O]ls
sjMds? Jdodds? § Ot &Y H ks XOE ts B oSN B dirs i g g 2
HOdzdzts d3 Mz yOJ , Htoslstsdzdtetse Odzdz d3 OC toe d H JHEB-d3) .
MsC OOdkdL Oststesds 6 OL MY j d§j w Is o sl gy, j dag &
fesyj MMOn Wlkttdese Odzdz” 2 kdtsd, Rtlkw d Wodwjlk

o dzd W dzd W zO0 twj O0Cyds , fsmMEtsdzr S HtokzedJ Is d ts
Msf sMisQoadd3" d3 9o cnBHOMR ftosHEZzCIsse .
4 nJ O

[ azs dzs Ldzd S Odz dz' o3 fi)ls jHATHUS 059 ds jedglss dg S d dy o
fjeWsstoddlsese jdL s5dz. (€6 ) OCydsddoy Mnfshss
gt 2 e B Bl sC OO EPuNt EROId 4 M G681 o xRt
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