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v OB dzd Y ddis fa® s iielgts® §j yafsiisty J sdapad 0 d3j M § d
B Jj dzL sW. Iz tc ©dzO

catalyst
>+« wx 22 (9N ()
o) conditions e}

X s OlOdzd L O v Mdztse o W lragufmr oz
%
1|H Pd(OAC) (10 % d3ts.fli H4PM011VOso, ACOH, &, 1,5y | 98 [15]
2 H [{RhCpTl2} ] CuOAc)2, CeBrs, PiVOH d| 66 [16]
(iPrpN(O)Ph | (2,5% dBts.)iz CsOPiy 27 dze#ft© € d o
140 Auw, 21 v.
3| (HO).B Mn(OAc)s EtOH,MW, 17 010&Gdz 62 [17]
4 | Cl NHC-Pd(Il)-Im KOtBu, CkO, THF, 77 [18]
(5% o3t )iz 13 @&,1Ay
5 | N2BF4 Pd(OAc) (0,5% d3ts)d TFA, MeOH, rt, 116y 60-92 [19]
6 | NHNHCOCH; | PdCh(MeCN) TEMPO, H d t500f GAda, | 57-90 [20]
(15 % o3 ts. )iz
7 [1(2eq.) Pd(OAc) 2-dzd stets B j daL @ fe2| 52-94 [21]
(2,6% d3ts.)iz GjCMowlststsd (HEIP)G
Ag20, 1t, 164
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1 Oftcd dgj tefcj OC Yy difts yg ts ©fdeAg W B J dzL ts dzO Hdzt
f sHO9 dzj dzdf sBSYds' nf totsyj MMs@o Istster dmf s
Gjlsj tcdstf deafim{H | gzo @&z mMEzsl® € OyJ Mis e j(I0O dBsddf \noz
fted .6 v1IOC Y § B dzts {fetsD QLR | QB 3sME J
CdMmMdzstetsH O fsLotdzv jIs o jdzd 3¢ EOL i@ dzd
Otcd dzB § deis 3 W & @ dzls dipjtugts tHfldas] d3j dzd ded § Md dz! dz’
ftedotsudls ¢ L dOydlsj dz' dz'edg BSj Azl jids»d® d3 f t

rtezedd3 o OteodjCigeiat W) Gl s dzgf ¢ sE@RGes K o O
e OSWedgv j siw d fidfdsSds & oS decdmfpy JSdazddzd yo 1,
3). uvOt oL OddtH] 2 W) daftyic gtk fkibedste 1 wz@ ) inls
sted OYyj IsOlsO GOt OdzyO off U @upjddylsas] sMEIs Q d
Y J dzsjcal-W j dafjddzl Z @0Odz J Mdisslstew  dzO dzdfsusSoEfsdmydsisiy, d
ftesyd MMd tj OCydd dzj tsB tcOLJkzolssigrdzisgode JLdALE
Mz y&isdmMrsHdIls O dzi Wz@ ¢ v tcOEIFE OO HIB dzjnj
B Jj dzL ¥ titc O dz

rdzv  f so rtdjjcdddyin j dzj Qely ek dpeigfisddd] te ts o O dzd W
fsHBtStc EMmdztse 2, f sL o tsdzv sah d B Is dftstdiy=felsty Hdzf Ix
) dzts offdigvde € t5 d3dz0 Is dzts 2 (0B jdzgtfyjOtc Ols,zGed &.d[d) esrtss
o dzd B3O dzd v L @ fisotizy dBIEDI YK sdz! L 59 Oded § d3 A5G fr
dzd stetsB § dzL 52 dgBR 2§ J @) dzBsv O 6t ggets f js  t Dyenteidg H ¢
Otcd dzd te s © O dz22] Och dzrstifaRisEd @ SH tctsB dats o (b H3ts | dzB
99 JHJjddw W Jdad dz' datgdf tis dzts P g3dlzt) 5 d & jzde"Oldzig B Is G js
ftcdotsHYIisMw HEBCOL Olsj dz' B P3O Is tf dsalD | dztfAestcq
BsHdW dydtetse Odzdetstizlz O Sy rA@BR L ERO f toj HY s5dzOC
CObOddlsdud ME s yd¢ dajs uJ s@daigts ¢ s § sty
fedmtsd ndda dedv  Oted dzd 5H @ He®C Isiyte jdHfcadizi@d i J
o] OCydtsdzdzr 2 tayjj Idistels B OBIPS B3O [2sh & 1 sy d3
SBicOL 59 Odzd W COteB ¢ Md dzOIs © ) dfy ifigfef) B =@ L &z j |
dzd IstctsB | dzL s2[@PvY CdMdzsls O
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0
RCOH + mAr
Pd(0)
@O R | \(Ar-l
’ 8¢ dMmdzdls g

O dzid dzd dz3d dzd to ﬁ\tedfntsJHor
O \\\H I
Ar I
Ar—Pd—L
Pa] H L
v 1l
@
_ I_
@E;) M Foser Ag
11|
g4~ J KO

RO ¥ dzj'tei3 - By dztgo d § i3 ©WOMMBOISLd o O i3t
fed d3j dzj ded 4 G J ¢ MOW BIEIB.J L Ehfteifdsdtizdg® v L (Bzts
Mis OB d qgdP® Visjdf ofdd BdzOH  jJ o7 =  Jifdtisfy tisjd3y iy lsfOtsds 0 o
Mo w.L PBYYjtcj H SdzOG @) Isimyts d3 HiERE MO Y Oj s o
shdatso dets | o L Chiyf2edsfHsjtsipls) odd. jita®) Issttad®) ltod L Ist
Hiczednrn Of cOEBtdizicfisd gdfst slsmizlsmise ¢ tc J
BJ dzL W ikteOdzfdBH ffH ts@Btc d dd Istsy | o tcj dzw f totse
CtsdeH § dzOydd fted f tso i tsigusnisle zdgs) tedestz@
ftecsHEZCIstse .

1 OteWwHE M &iBilstsH O], sMmdets 9 Odadz” d3d  daC
BjdzL W Zzdz@ e tc @ls z tofp W fistd] off dpjOtelts o 8 iz'C sl 65 jo oz§
6 OC yd sdadzs? Ui o e tiatiEdssds O Neigg®©] HYdtat] dgigddy
C zOMM@sH j WO dafsits B tc O d3glzi [paf Is §f dzdzts ) J dadfde d & t
tcOB tsSI§2B] B ' dzts i tc s atgjj Ho jddBtn | dz Ol df alzdizis ts 0 O-dzd
HdB totsd3B j dzL Is Wi AStat®jdBy ySdte tsfiptiy j s Odzd V-f e ktc&z € d
EOMMBOSEdo O B ety fftf dzlipSBtdodtietisdg oy dzts
fsmdzj His9 Ols j dz' dats 2 CtsdzHY dglm O d ddn §3s" H ff tzgz
f tots B X'zl BAea @z tc ts (3B L IOEAe ) tod ¢ Bstigo OV
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fetslsj C OkzO i) dglitwhsClsPo dzsfls’ ¢ 5 Bdj 4 !
bedzj toH dasBz Ol iz Wk i O dprcfuriass dg § Qaz®LY b 1
f sz yOdtfw yj 42§  go Odzj dzls dz' H d 6 5 tizcRBj GplsIs ¥ Iz tc
Oted dzB & B s &6 Ms s 1§ o d M HdsifiidoaSdd M ( sted ¥ j dzd &¥ &
HdBCMOdzi j60 Us J(WBI~dedd30O

Br Pd PPh3)4 Br

K,CO3 (aq.) g 7

dioxane, 70 °C, 6h

11, 63-93 %
4o ®O

I §sfdzj Hizhn¥ sHas bdo dzs Ok lgd®js O too@ " | dz
tjedtmj dj Ssdodetsiisd ®$jeB8dydddH Gicq dzg greze B iz
yd dzd  Bts jzdzstifnizde fiyls )@ls | ©H BE ' W d & e ftc ¢
bedzj ctsH dzs B4, Dls s @500 Is 5[@F &z0 s Mezsdz) sl 218 O &
f tetsH j o3 dzm Isetc]Ltedst® YOus ik -Gz ] tzt2d L o 84 dz" A-j dzj
fesHERBT dfddzls j L (B ®Odgs S d d3q d ofif ade HiGTdde H
Hj2Mmis8 gistisazi S MO O tshdzyfy dzf daisdelsG8'E(d5 S Ols O dzd L
PACh(dpp f ted S d o uQuigdlsits dzd Iste d-Gz4 ue ( .5 WesGdd 1

CF, PdCl,(dppf) Br

\ (2,5-10 mol%) N\
SMe + ArzZnl*LiCl > Ar
(o) K2CO3 (aq) 0]

MeCN, 60 °C, 1-3 h
12 13 14, 72-100 %

Ar = Ph, 4-EtO,C-Ph, 4-MeO-Ph
40 &O
Lok §d@nfdzj H S o[BV]s fdejj H zs g Bz L 5o Odzq j
fesdLocBdE®E jcdsmfjydidudsses Oted dzd
f sdzsy j ddjsdziDd.r j  (litsE dzig 4 ik ¢ js to s O ts gl d ¢
Oted dzd Beflfen Of e MizlsMmiso dd Oy g PBBO] H DRAEIEDHE W
fsLotdYjls g daljcdss ik B @ E&u6o0%sd
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Pd(OAc), (5 mol %)

X A Xantphos (5.5 mol %) X A
_n i » - A
R—y P SiMe(OTMS), +  Arl KOH R—G g r

p - xylene

(o] o
15 16 25°C,1h—=50°C, 12h 17, 46-99 %

40 j &0

1 ZOydlsj dz' dzr 2 d dzls jfusiHif sHEj H e @ o dds g C
Cjljtesyds QG BELET MHddess?. v Qs ©OHIMSsE ' &
f tod H dztsyfijdoriEs § L d tc ®ec@IgzdzL % 2 g G dztijdzed s sy J M
HjCOts ¢ figd ek totisiip@yizj s Odzdvls sds Mdzz YO  dzO
fesdmMotHdl RatOBGADGELELORO, (st 2
potsHdMY o tof G¥ s S IEOLC d

1) 15, K3PO, , MeCN, 100 °C, 16 ?h

2) Et;N, 120°C, 5 h A
mCOzH +  ArB(OH), > mAr
o} 3) Pd(N,N-dimethyl-b-alaninate), , 19 o

KsPO, , EtOH/H,0, 100 °C, 5 h
18 19 20

4~ J &O
vsOCddz BBEKLOL 53, i ted d3d dzj dzd 4 &3 Is O dzdzts ¢
hdtesCd) oL @y desMisd Hdzv § sdzizdgjdzd wiBy Ji
cOL dzstsBtcOL dzr | Oteddz dzf | L ORI MisdIlsy dzd o

12] LOdBsH j2Misodj Ovyjlsddy dese fy W j dzts dz

s zOmMmdud M<dJ B IssHT Mddzlsj L © B J Uz
fesd h dj dzdgsds EOMh s OB j , OyshicdgipjQrr o dEO  Wig jo
ftesyj MM OC fosYiMstcd IsjdBfJjtcOkteOr Mor
My sd L s@drdd ds[J @l AdEn[@4S38is | j H 5 Mls O sk @t
fsH DBz sdigMssdz! S5 ¥ jMisCd) Iddjdetsadb s @
Oted dzB § dzL fWEAiOMEjods" » & MibBiY Hydiligeds jo o
fsdzso dd fsh et opjtEdd) jic CafiiBerdy s Erizd !
i sdz Lso Odzedj OvYjlsddzj dztso FOSH to tsof L[BVR3B] s
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B’ d&zs ff 5C Or Pdasts i Ajsgistz b s feizizjagzo L Od B35 H j 2 fls
¢ Odzts G | dzRljfdzt detstaf dzO vy j Is d B2 ud2djHilRE d3j H d

= Hal N | AN \
| + Cu—=——Ph R—: Ph
S oH 120 °C Z~0

R
21 22 23

Hal = Br, |
#nJ &O
CWWjChkdodr 8 d bkddejtmMOd df &8 djdst
Oted dzB | dzL W & d'O idsip®S wsdeistss H W jsazlgdz O to  dzGalg] Is ¢
{ OB tsls’ fsmewh j dedat | tscdmezy © 6 ezOfHzg R infisls @ &
sOs dzdyj 2.
v 0B Zd OO A B H P gB ¥ gigs B tcd AU Is d &z

= I

o | D LRGN dh g NIV
R/\ OH Ar A0
) SOIsOdzdL Ols tste Vidztse d W Il osie i d
1 | Pd(OACYP(CsHs)s]/Cul 1 df j tod HG[Gkz, AD5 | 2588 [39]
2 | PAPPh)Cl: (5 % d3ts.)iz EtN, 90-1Z., 10 46-86 [40]
Cul (5 % d3ts.iz
3 | PAPPR).Cl; (3-5 % d3ts. )1z [ [ A OEBN, 2580A 06:24 . 20-88 [41]
Cul (3-5 % 3 ts.)iz
4 | [Cu(phen)(PP$)2]NO3 (10 %d3ts.Xiz | CCOs, Is ts dzjz1 0, 24y 62-96 [42]
5 | NHC-Pd-Py (1 % d3ts.)iz CsCO;, 1 [ ufd,8 81. 93 [43]
6 | dibenzytBINAM (20 % d3ts.)iz KoCO;, Is ts dzz 14 @A, 26-49| 4890 [44]
Cu(OTh)2 (20 % d3ts.)iz Y.
7 | Pd4 dz¢Quid10% d3ts.)iz KOH,H d ¢ M OAm161 @ 7699 [45]
8 | PAPPh):Cl> (3 % d3ts.)iz EtsN/us | 251 0 &, MAV, 25 53-92 [46]
Cul (2% o3t )iz 30d3d.dz
9 | PP-AmMP-MCF (2,5% d3ts.)jz EtsN, MeCN,70A 2 0 . 59-85 [47]
Cul (5 % d3ts.)iz
l fzBdzd C[@Oyolfd] tcoH dgy o OSydd OyJ Isddzj dzts

W detsdBO gy § o d3d dal aid Y OUAEAEREddr EYsH s d).05d DU

L sts?2 ®BORKOL Jf tosH § d3ts dzfls te d to t5om@ ds@iz L Ysth JosiAs{dits
fts5 MiOodsjdeds M Hkcddd cOdsd  df j das kO
yd zj oy ftesHkzClsr M pjHe&d kg ¢ MhhdkysOHg
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o ¢ dzt \§ @ity J ISCodgd@did sHf e d L2 B O WBYdY o ts5d
Yy smdzj H ¥dRzjis2c d d3ts dzj\fdiCdedrdta d@s\Rd § 2 GOgo B teatiyHOo
fteddd e 3) .

cul R Pd(PhsP),Cly

//R c/ R—==—"Pd(Ph3P),
u
f

24 25 26
R

4 n J &O

| ©Od4Elsif MOdets oL OddstsH j2Mlsadj dHY
dmfsdz L o @@ dglse § HOF O dzdzy DEBBtEEHHOY tc4).d34
) od d3j dzj dzd § ! s sfEtsL o & gy@uiirdrs{@® tc d &8 j dzL SV bt
tcOL dgstsB teOL dz" d3d W Iz dz€ y ¢ tedz@xiz’ cta{tiafs ,defrdiizdif j fHO
[45] ftetsH j Bsdemlstedtetso OdzO o t5 LA AP IESIEOX yiff td &
fdzj Hise " B ¢ tdgdluQ dodsc \PiEgkd=Glsfprdzd 2 © § te d7i3d
1 d Mdisslstew dz2O0 L dzOudlsj dz! fomstyy Jfmphy@igiial j2dzdiz] Isotst
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md dzls § L diftddsodQ iwits@Ma] dze j dzOtfst @ ©IOdayj MCd M ¢
o' nH@dptj toj Mdzr 2 9 0tedOdzls wWOffindBIPHEE 20 ©
B SCteso sdzdzts o 56 8 H dztiziy | g4dB (M8 @BRYDY tc §).d3j fis 1
fdzz 4O j 994 HJde 4 HisY sdzdzd Is | dzts dete © L Stogd@iz] |
Otcd dzB j dzL 84 It QB

e 1-I§\I/T|I?-|2F, (F:;f)b(zpsp"hcg’)zlviv(\ju;o min N N
R1£IOH 2. RZI, MeCN, 10,0 °C, I\;IW, 2,5 min g R1@\/§7R2
33 34
gnj &0

s O¢ B dzts Zf sd3w dziz Is ts ots B lgdsts H W ff wath dgfs
COMMBOlstcdo O] Bsd oRjlssHj MddalsjL O HtcjHH
COdzsG j dgW j Mz 2@ o3 . 1B jod i3 d dfd 3O dzd ! fsfrIs¢
COud B a jets ¢ M@ dzdyfztiscidg- dids@® W j[4Fsz0dz0C 5, o LIS
yJdzjots?2 ftetsH g Uds MB redz - 5™ s dasdi jaziz! dzji @d,jOmiaf 9§ .
B sOzdzsC sl dzj C Mdese s S OlsOdzZdL O f L o sdzd dz
mMesyd sOded v . v O¢, B dzt ff 5C OL Odzts, Ylsts B¢
Msd Hddzj ded W f OdzdzOH d W d ddz@ d HiAchitsCS titefvis]jitc W R
ndzstoW j desdztse M) Isj tc 3{HERO dg @z tRif) dz® alz§ d HzO dgdz” -
tcOBSMSQ BM dz ftotsH | ddsdzMistetetso Odz Mmddalsj d
L Od3d Mielsfieds § fias dzes R j didf 3L Istsd3 Mazz Y Oj 26 dABdeds Hiz
35d Odz86ffde@ o tsH d dzdj of Gofd delzP s & B glzjR j5dzcfuj. 1é)u -
ltcj HMIsOo dzj dedzOW (s fiply @& af dzd o Gj Is MW dzO fls C
Otcd dzB j dzL S8z tefOdztf dctsd - SH d Is HOdz! dz 2 M j2§
ndzstoW@kfidssr d H d IR, Mo ¥ L QB s tc]j OF Y torkts
dmf sdzs cEBQIPdzd L O 56 0.
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39-HBF, (12 mol %)
PdCl,(CH,CN),

= Cl t-BuOLi X A
R—/— | + —Ar - > R—— Ar ————» R
™ OH 1,4-dioxane Z~0

80°C,25h
35 36 37 38

Cr
O OH
HO O

39

4 n J @30

] i tsfmozjoHedpdPC Is d o dzts tcOL 9 do Odzd M iyt
OQtcd dzB j dzL sW EtcOdatse )  tod d3j daj dad j o3 | HO friels(lidfj
Oo suE[ElPH Odztsm! dMYf sdz! L 59 Ols!  Hsjcdsfisdzizs W jodzd
tej OCy defte s BOd dzOM ] Bharj OB ttso sHJdzd § ted
o fwdmizlsmise dd =~ dzfsteIhHIOG i HOfdsZDEICR) Qiftass(H8d3 (]
0 Cdzs UQleB Mis] g dvdgjodifdO ¢ O dzC 4l ddly 5B sBLO dzd2) o3
Btotsd3o  dzd drtiGjsdedpdtB o [ S dmdzd Isj dz! detsy fted M+
d dzls j tc d3J48 ¢ @lddr @@jo?dzlz Istc d di3s dzj € 2 dzW te dAP® fr) drjdHs koizd
omMmMisOdztso dIsj dz/ dzts J L dzd o3d dzd tets© O dzd J - O
Otcdzd B j dzL % [ tc © dzO O3

N OH o 1. K,CO5 , DMF, 110 °C, 12 h N
R{)/ AT 2, PdCI2(5moI%),130°C,6=h " mAr

40 41 45
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©

o) Ar————=Br
o) /©/ 41
R
45 K,CO3
IoN
R 40

PdCl,

o L
o NT TR

Pd
“
HBr /©/O]/Ar
|
R p(lj
Br
43

4 n J &O
[ Odz dzj 20Ljojd B® MM BOsted o O dEsCcds § &A@ F is@ O
oL sy desfls f tod d3j dzf e d dz@ 1y fj) b6 HAlzgz'dz B 5 dzlz -
ftesdL otsH A B Bl QL sPdgim® @ 52 dhidadH 8o als
tcOL tcOB tsls Odz d3j3B #§ j daAifjjdztizisty & ARG ERAz (s frivdgtddEspdd d
HdWj dzd zOOE. Is fdRiCdn d BOdz' et H BASB e 1 s dzlz
ZzOctcj oOdedd © HdBCMOdzy o (edfPHEgEONlseodd HC

oH 5 (% mol) Pd(OAc), Ph
Ph 10 (% mol) Bathophen
/(j v Z - S—pn
R Ph AgOAc (5 mol %), Cu(OAc)s H,O R o)
46 47 1,4-dioxane, 130 °C, 24-48 h. 48, 22-92 %
4 n J &3O

] 608 BH o] 1 dEEy iEs o G jedglf® yd ¥ duds 2 fsHE
23H Oted dzB j dzoL SW L wOdzgse L W desdzse, [ K
COOddL il j d 2 fs] H djifds dad s shizzngO dzdh j dde) &
M3d @ffHtetsC Md dz! dz" ~ 494 tc 9] 2D tésch D e gp@sad ddfj tela] Mz Is
HdltedW &zOkO BjHd o dzdlstetsn j(MELRSHEEO o Ols dits f
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on 10 (% mol) Cu(OTf), R®
R3
R1:—\ . % 1,5 eq. ZnCl, . R1@\/\$7R2
= R? 0O, , PhNO, , 120 °C, 24 h =0

49 50 51
g - j &GO
stesdzgy Istscts, 9 dzdlsjtcOlkztcy fdMOdO (
MmMtsj H ddzj dzd 2 L sdzsls© o COyJj mlse j ¢ O£ GdzdaL
BJ dzL W ztc Odats o ' 54{fstaddgHL jodism@iz] =8 1 tots o tsH d dzd
) Ols iz3s MW J toj CdMmdzstetsH O ) ftcedmizlsmls
Au(PPh)CI/AgSbRs (b~ j di3O0. 18 ) dzj oH Otcd (zB j dzL 58 WBlA tai¥]d:
fsdzeyj dz@ ) -87% sH OB 74

Ar
OH Ar Au
Y T e, TS
52 53 54, 74-87 %
4~ J @O
[MsBtsets odzd BOdedw L OMdzzy do OjoldssL gzt B datf
f tsdziz yj dedofvO tc],dBB j dzLots VW fz teddigasiafips o&dfd dzts Is  § 4 B «
dMmf sdz' L 59 Odad W [B5pMmis ¢ g@§ I8 jtcokfjeitfiHtc dH dzd Is § dz
dzO G tc jJo Ofdalfy fd@AssE d OdCS5de ~ dztstedH | Y JI@S O
ltcjHMlsOo dzj dzdzr 2 di3j stsH fLotdw jls ] At
CtozgH ROB dzB j dzL sSW ZtcOdztSa " 7 ftotsdL o tSH dz’ A
OH A Ar
AN ) 2 eq. ZnCl AN
R@/ i Ar1/ 140°2,24-28h= RmArz
55 56

57,63-92 %

#nJ &0
dolststcf56] ftsHj Bsdhsted o Odd oL BB C
Otcd dze | dzL BAce(@ R aksdlDiwd o d dzs o © & 58@)dzOwizE o i
50 dftsd LseOddjd MtjHddjdd?2S Ok®dzdd O L
{ OMMiOlstcdo Of dszé toj OCyds fsotsHddd §id
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Cd s i PEA). 1" d&s §56 0L Odats, wlsts g mmc
Msftesotsy HO kW ©lh j§djddjd Gedsss fdH O

; R* o 2 mol% [Cp*IrCl,], . RS
R R® 10 mol% Cu(OAc),*H,0 R
j@\) ¥ Rs% DBU (10 %mol) R
2 (Jaq[0] 2 o)
R 1 OH p-xylene R 1
R 0, (1 atm.), 160 °C, 4 - 48 h R
58 59 60, 29-81 %
4 n J &0

O OB E dudy 2 d3j IstsH  fd dals N @ dzets € bipef @ QGLks O
o COyjMmlsej W dztsdz[5tktsd & O& ¢dzif s dai6lzl BB dgro
ted OCydj?2 MmMEimddded®] dede” di3d B b Is dtfdeg aOis]
[CORhCL,d Oy jlsOBOHYFbtcd3j sOdzj G tod S(dgdpas
21). ] Oy dets ®lsdjlsqlskj gyl scdmysesdlsj @ &6 0
odzdwW dzadd O d2Of teQOzicdetfBiF G B3I MMM Pdedd €O
oLOdBEHHRMEEPhesdzj SBLOLEjIMYW fosHESI ¢

ONHA 2.5 mol% [Cp*RhCl,]» R2

C R3

N 0.25 CsOAc X

S S - O
Z R2 1.2 eq. AcOH Z~0
61 62 CH,Cl,,25°C, 12-48 h

63, 47-90 %

2.5 mol% [Cp*RhCl,],

OH
025Cs0Ac o N NHAc
MeOH , 25 °C N

R2

64, 32-83 %
4 n J O

l osHsdzy OW § L By R gzt g5Vl AsCs\ el '] dztf to | H jdatsts
dmf sdz' L S Q2,2 di3j Isd dztf o5 OdZOBdH d ME S H G
Md v ddpdilzdlt O dssH § 2Mise 65 d OBdE GBS SHJ A
ftedmizlsmis o dafts aakz Is§ EdsfOaizr(] L Dis dgdz@ls dzts 2 (¢ A jj ag® j B
[lsddudlsj dz' des? e j dedesfls! ¥ ftej HinlsOo dzj «
fsetsydese s ftetsyd MMO, 1 GddeOiHQ 65 ¢ B t6(
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R1

ONHPiv i 2.5 mo;/: [Rl:i/p-}((;yggne)CIZ]z { 2
P mol7e Ko 3 o R
7 . 7 - IOV

DCM (0.4 M), 25 °C, 24-48 h
65 66 67, 36-99 %

#nJ @0

I wOda8lsfite j Hdztsy j dzs  ( fiptfctsea] v tste Ofdaf @ to d dzs
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OMe
OMe

— (365 nm)
_—
/ \ CN

Cl S Cl R

16
g~ J KO

[7 (ot gffisddlstted dze ¥ sls 1 to léats Ot P gk @
rfefd M vyjd'e¥ YGoHisejteyHnjddy (o] lzdats.j dz
1 sCOL Odets, ubsbsdzif sfndafw vea Isj yjdedjy 4 y Mty
ftoslstsdeso  d dd8jdE@igWHHdO Isf) M d ¢ dzOIED qzd d fif) & ths 1 ¢
Mtsj Hd dgodofrizts) . wdzj HEjls Glsdjlsdls: , vyt
189 Y dzj o 52 170fideeHOAERISSSI0A S 5 f SH  Hij D fs® ¢
9" HJ 6y dweda@LjyO cft (sdiy zZI8BcHiizhE e Mis | &
ftod StddzOlsdats? Isj ok jcOlktc] o Isjyjdedj 2 ¢
L Istsdz  s5dzdzOW Csdzo j tofnd W] Is ¢ j dbbtiBdjdaR dE WREOKC @
dzOB dz¢ H PPNz tg ddd § U J dadd MAMDSICQ Y (dzts §f SH YJ 66
sBtcOL tso OcddedjB ¢ ACtpras ydzr = BB @RCigfso dzp ¢ PV
v OC dsip e OL 53, Bj-ths ezt s teqffdgc © f 5C OL O dzO
JLEYO| ssets WesOSHEsYjdyintz jls slsdjlsdls:-,
My jChtesMSsfdd o ©jLbkd kO] Wkt OS¢ yc
ftedosHdls ¢ Ehdtjdds d L dzOydHs'j do daselzzo fifs

H .
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a) CoegiHenne 16a go YP-0bnyyeHuA

i L

b) MNocne 4 u ¥Yd@-0bnyueHnA
16a + 18 + 17a
A o~ A

c) Nocne 12 4 Y@-0bnyueHnnA

|||||
=0 2 81

16a

{ dAzB.6H [dits dzd Is Witesdsdads § BOoyY drdf -8sf

[d®jIsdd, yldsw edgflsjtdgffifr LHtBAZ 58 dMoSHC
Mddalsj L O tcOL dzd ydz' = WslstsG J dz tOlststetso |
CdHtBS Mddj lsddj dzsl® 5 | ety jodiss dfistg dzH j dzf O 1
ldafp L sd ¥ steBfOlstsds o ftodMmbkisfmise dd dj Isd dzC
ftotsH ACYsOL o sczv j Is ff sz yOls! OdzS 56 M2fa-cO B M j
5B dzlz yj ded j 1% g RGh-dzp dzdi2C OL Odzdz" = o7 h j EkfMd
SBteOL 5o Odzd ¥ O dzOhktsef d daked A fz/eP. detdeod 1 Is
tOMMd3Olsted o O BOY WislststgH OF 5d)™ B OG Y fizj bp F
Ctodzd yg e PMistsets oMU tstetsHO (A j BO
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OMe

OMe
HCO,Et, MeONa (0]
MeOH —
reflux, 0.5 h 7\ ) CN
Cl S Cl oH
Igm

19, 84%
20a-c, 47-54%

RX, K,COj

uv
OME or (365 nm)lDMF, 12 h

acetone
OMe

/

17m, 84% 17n, 90% 170, 77% 17p, 83%

g4 nJ &GO

1 toj Hdztsy J dzdzr 2 f SHA SH wo dzw j Isfpyw sBh d
Wl jdzj cOlsster RdzstedmMstets otSHBLBHO  da
BJ dzL W Iz tc ©dz0. 1 Ot tc dl43 ] 8e', dzif &6 dzlz pigddistte d @@ d dzd
ftesdL o b dzts)j to d 1L Issd3 o -dodeH iz a] tstOds zdztf R O
SHdcotej d3gj dgdzes ) Wilstse jdzj eOydj 2 Btsdzj € 2
fsdzdyd ¢ ddud Mldg? ( MEgBzezdjst z j s iy B s d
mddzisj is@uE MISzd dzs iglO L dzts t ) & O 0 HYD tead dzW -B-is Y fddz ) dz
Cdmdadrl23, 19 tOmMmd3OIstcdig BlsdgCX" 0 OjIs HEMiskY
Ctockck Wthktsegj dzj tcOlststese 1 ssets Isdf O.

b
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N 4-MeCgH,CHO,

O_ 0 MeONa (36%Y1m)
CN MeOH DMF, 12 h
[\ reflux, 6 h
ClNg~ Cl
14b 21, 49% 179, 72%
g nJ &GO
5 0Cdds tsBHfetO) Hsigs @ @ dzfedzgaists § s H | d3ts dzfusas d t
qdzHzydel j @Y dzj Clstesyd S dzdL Oydw @5 d L

HdoteSBY j dzd dz) B j dzL SU Lo OO WwWeo dzw j Isfgw 4 W U
Bsdzj Sbdr Do BHBSEEHO. lted Llssd o €O
Bsckls B 5! §IPESdj s as@ dztesQds j, to Hsy@BS o o €

23 AGIBCEjdjteoydw Bis dzj § b dzr of jd B s d
L dzj Sstesyd G@H-f GG e dzd dz) B | diH-4 ¥ o ©O dedetz o

t Odad d dzO d&3q Bf dz tcOL tc OB 5 1900ad dzrRjj dzistE W |
MsHjtey OhdR yYydOdesdzj Isddz! deze ctolzf ffz. ] 156
PHsBdz' 3 dMn tsHd" B s sty edgdls fioiide b dzwd -
Y d dzdzO d3ts dzdfi ISGs d ds@n.dzts o | Mtsd H J dzj dzd 2 1l Istsgts
LWWjClgditelstse | daj EQAstictis o SH fStotsH Picj HY Sdztsy
LOARJ M j dddgdjdzB2) dzL sW 2tcOder 3y dets (it IistEAD ¢ sd -
Mze Mis,cORE & Mfsedzdiz U dd d BikZjcfddsOsts gzir¢. z dzl
dZO s & wd dfO efzf of jteor j cj OkzdL so Oczd OSC
Wislstsed j dzgj tOydd dzjLOR) N j dzdetsets ff dtetets dzO.

1 jtoco sdzOy@ dz' de© L tc OB Hstis DdiZd 2 di3J Istsaifpn 5 ¢ dal
O BAfdzfstc OL MddEDd tsfdzso j 22d¢dldsOmddif=pOS, oL Od Bis
MsjHddRpd LB SC5R {Isddl sedBdOO o &j s
dzO s to d W ftedo jdts ¢ cdHis S Md B3 Is d dzPdzs oizj
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CedzH | dzlmOyd v 23ffic e BE Wefpdzr &i3d c dHteOL d dzO d3d
fsLotsdzd zO  sdzz WXkl OGRS @REOp - sH O] .
vOB & YyQdzlsj L Odd d2dafnd tc O L s dzts 9

R']

O—\ R' = Me: R2 = 4-F-CgH,, (24a), 72 %;
R2 = CgHg, (24b), 67 %;
R? = 2,3-Me-CgH,, (24¢), 61 %;
R2 = 3-F-CgHy, (24d), 77 %;
= H: R? = tBu, (24h), 71 %;
R2 = CgHs, (24i), 74 %;
= OMe: R? = CgHs, (24j), 66 %;
R? = 2,3-Me-CgHg, (24K), 73 %;
R2 = 4-Et-CgH,, (241), 81 %;
R? = 3,5-Me-CgHy, (24m), 79 %;
R2 = 3-CI-CgHy, (24n), 75 %;

H

H,N N

NN N’
N A

" é
M sz0
24e,64 % 24,79 % 249,85 % >

No)

Vindse ¥ B2200YyFR: MepBaNg(,1 4 &oEsd MeQH,( D3 M
Bd). ,)) L Isddzi steRRYPhW (Jldad jiz@)Q1 5 Bsgsdz'l)l,) G dHEOL
BBsd ), Oyjlols dOktedw (3 &Esd , 0,25 ¢.),

] sdzlz yj deder B tlDte et dzyss H j o O dr f dtoOL t
fsLotddd tshEmpirsdbOoditsilstsa ddtftuff B8 suj o
O B detsf dqad@BL' Az o F BtcOdz 8 C Oy Mlsej dBsHJ dzr d
Wslsstej OSydd o t©OL dzdydzer » Lezize dy &dJ 1 5 &
240f cd dzd dzj o tsdzdzgr 365 daed3 f tctsdeB @ f ERFRY 4] degdO !
CdizdzOls dzgts?2 Isj 3 j tcOlskztcj o Isj yj dztfjf j 2 Btotgm
Br dzij BBAROEYddd dIEOCda Wtlstsaddiduyd ME
240 10" d fsfrkCd Mkh jmlsedls! W tdsty didii
240 o teOL dzd ydz' - tc O fplshe, S tc @iy j Hzts Bzd Is(tehoffizds, to d 19 Iis
B4 Isd dzjhdd ¢ MOdz) OCY J ddjts zeefy jday OhglzifAp4@s" oA 1
9T Hjdzjdzg BjL dL d3gj dzj dzed 2 . -Mlotgfds On dzdsdigts A tcaf &gz
ddzd ko j dzd ud dzd J ot Bj ded YFwsyj Mmoo (7
tsis te@lsy dz' dig jdg z dz' Is Ols O 3. gdzj Hiz j Is slsdij Is d
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WElssydedzdL Oydw 1sO0CyJ dzi  tetsddj COEDO] d3 day
sdatso ™ 9 OW ! O fftedojHjdedze" = o7 h j HOdzds
Oz dzsf e OL tsdz! dzts 6O:te Wit @z dcd® jHztfleede| joots HA[ Is € ff
64 dzj Clstetsyd ¢ dzd f OfgPHted j @tsdHts?2 MdMmisd d3" .

[r ftcj H 5dzOG O O3, Yybsts hdtso dzm d3 W sist
Isj tcOted dzj dzts o MsH jtey O dr - ORJEFEBRY (i, |
dzj f BH j dzj dzdzts?2 1 dzj € Istoctsdzdets? flOdeds  oOdsLSBIE)Y H
G4 SMOtedj detso 52 fd fipds j-&dyizj Ddg te i pdndsdfds LOQ s ™
sfmdats o Odzd 1 IssE s WOCIsO iy dats ftoj HY tsd
Isj teOtcd 2AjdegtatoB =~ sH d B3O BsHJW d S Queffv 1 Asdsdizlzts ¢l
BdzsC dtoclze h jj o dzd W dzd J ORddetsctolztf f z0 W
Mddzlsj L dokzdjLdy tH df t&ts dzj f SH J dzj dzdzOW 1 dzj CIstet
o Cdzs Yyj-ipdMmMbjESzdd3 dL EZHSBROCSe Ot Ojzstse®h |
SHAdsMIsOH 2 dzts ] ffistisisetg Gnjsdedzd hafJ G tetsdL dzsH
¢ d gtz dzd s j deDdestey OC, 6 QEY wF Y d 620 s d2Xs, ot
Hg®BBJ ssSCMdIlsjIstcOcdJHicsW ZtcOdgsdz © Oyjlstsded s
ftedoe j dzO € 2fffifc toH LACESIGARE( ¢ ~ HO)Z0O

(0]
"\ R'=Me: R2 = 4-F-CgH,, (25a), 83 %:
o R2 = CgHs, (25b), 84 %;
R? = 2,3-Me-CgHy, (25¢), 67 %;

/D\ R? = 3-F-CgHy, (25d), 73 %;
MeO g~ ~OMe R'=H: R% = tBu, (25h), 71 %;
> R2? = CgHs, (25i), 64 %;
MeCN/AcOH R' = OMe: R? = CgHg, (25j), 69 %;
reflux, 3 h R2 = 2,3-Me-CgHy, (25k), 81 %;

N R2 = 4-Et-CgH,, (251), 78 %;
R? = 3,5-Me-CgHg4, (25m), 72 %;
R2 = 3-Cl-CgHy, (25n), 83 %;

25e, 61% 25f, 55% @

25g, 74%
4o j &O
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dsddzlsj L dJtecse Odzdzr 2 dzOB t5tc 251f tists o ulfakascHfights L5 dt
dL zyJ dzd ® Wssndddyj MSsets ftso jHJddWw 1
COyjMmMlse ] dBsHjd dsets tsBi jSIsO Hdv dmimdzjt
o tOLddyde » ke dw s dZ@du BF)AO o™ BtcOdz s

uv
365 nm
_

DMSO-dg

26a F
g4~ J BRO

Aslstsfftej oteOn j ded j250 s zruPdigisdgd ¥ ) d MY & dz
Bt dzd Is s e dndaat) .H WotddadgiH d dzts ) §ted Hozddzj ot
([ ufds( tHdg8cu dzj HiZ j s ©lsdsj Is d ks s, dzbuls lzdt ts fipdzjls
o MijShbtey cft dOBYHE M MdcIBDfonOLHYslafifimke
Mdcdzod il ®ReREs df OBt f Qdzs 2 Bis dzjdfsE)d
lted {ktsd § sddOw Y slstsydS dd20dape dd g db,
tsB dziz 99 dalf § Ud ded jz dASE) Y 4 B MdzjHEZJIs Bl
CIthf iShktesMSsfdd o ©jLbkd kO] t©joSydd
f dtotets dzO. OS¢ dd3 5B tcOL tSiigs dzd Is R i tee ©
ejedtsmyfjydw dydapdn@y &30 M BOBSYydd. 1 tedd B ts
fsptsyds » ftosHsBGOR gy jo dgjf (5B dzOtclz ) j dats .
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C) Mocne 72 4 Yd-o6nyduerus

NH (br.s)
10.75

I

B) Mocne 24 4 Y®-06ny4eHun

25a + 26a + nuppon

Iy c JL

-

{ depz8.¢H C fdits dzd Is Sidsdsdeds § OS¢ y d d 25@ists di J ez iz
VAo jlstsds ( 365-dsdzds) o [ &[

1 0 thdetseo Odzdd ftej HMIs Oo dzjdepdEd~ te® idic B tk
ftcj f OwOlsdo dzr 2 d3j IstsH26Qffd distg s 9] Misty tsHskp Dlsg
bipdzso d% Hdzw dLEYyOj B2 Wkttt 0Sydd, d
508 dAflyjjteo SdzOYOdz dzgs o357 o ' BedejO dag O fiy l§ et te pls j
HOdzdz' R -Bsfef ssted dzc © HA&W t©OMMBOsdo O diEts?2
ftetsHREBR B dz §tsdkzzyj dz f IsoO BrdisfHiiBiz] 66jHc% ( O dzj
ftetso jdzd dMMmdzjHEj & 2 Wsks]tesy,j HF e szd 4
ftod B3j2i6') d ehspded, <yt dOdozyhdj of Rt
dMisd L 5o Odzl§ OB dzd WA J &).1d td | stsds d&zOdB 5
Yj d&zj o scts BYf ik UsiOlz e S tsBBOds2 s &Y
ddzj telsdzts? Ol dissmW j toj . [ Odz' difjt@td\y jgdy MOaiod® |
o' mtrsdzd yd ¢ dzdiujd3L26CMEO0B dzd Y @& d 83)).1 Is &34 Is d o,
tcj OCyds By dets fesosHdls! fm dhftsd L s9 Od
Ll Istsdz dzOB dz6¢ HOj Isfpw  dzj Btsdz! h s TMdzed s Peedzf y @
ftod &3§)tes Oy § §heByjudttslz Hdzv dL EZyoj dis?2 W
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dmf sdz’ L s9 Odzd j§ d dzj tcls dzts 2 OlsBsMW j tor . v O
CdmdzsactstHOz n © Mizh | tpte & F dzdets  BERE @ 68 tc
vsO0B Z@YPlsddiBdL Oydqw EfMdazsed?2 wj OSydd

t OMmlseo stedIsj dz lraH, %

1 r [ af 62
2 [ Ad 76
3 [ S MOdz 31
4 MeCN 27
5 Mz te s W 1S tc d3 38
6 Ul A 23
7P [ A® 75
8¢ ) 59
gd [ fA® 34

dufmzsodw RPODYFJ:  B3i3tsdz! ) tcOMmlseo stedIsj dzv C s
Misj ¢ dz" dadzO"  § 5 Qs Es® MY jf-4 tizhs wePezd | (3 6 5 4 4izf5302 dzc.2

i
1015 d3ts M 1§ ez 7 O

1 toj HiNls Oo dzjf dgap' 3O dz' dz" j I ) dzts aWdte'ls ts f delsdzd |
fsLots@ddef jL dtctso Disks s fduliibad 1§ s OB dkf).yusddzj H Iz
ssdijlsdls: , Yt ©OMMBOIteds Oj &30w W slststej C
HdzWv o tctPBc2Bhis(tR6k, d o 1 Isd mH diiydziA{\s@rdgs 2 € tsdzo §
f JteOL B5cz®5 d 25k Iste j B Iz j ldfipvadzizouny dzd j o s j W jtsdzd
odHdBsdBEZ, | O dzff) ol jAdEy TStz M dzj dzd L & @ gadlz’
B Iz ls dui2! dz¢ tc dffdifdis @ IsLtsO o3 ) le3df B 4 d'te s BOIs § 15 glzfn § §f d3
ftoj H SdZOG O o, WplOm B ®&Q f Odzdglsjp ¥ Is Mo 5B 5+
f totetsdzy e wBdzts g ls j dz' dzts WiHdctOE IS ts dp'j dztoctEs)j dg'dlzts
M steiffddsstej OCydd Mmkh jMmise jdzdets L Ooa dMmdls
LOBBd MisdlIsd dzv, Clsster 2 dostyHalisyps dedzsfds g d
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v OB dzdlg @ sIstsn d di3d yJd f SBdj 2LZHRRR]S jj ida]disdzH O L tsC
26a-n.2

\N
N’ - -
MeO @ Me
cl
26k, 35% 261, 73% 26m, 77% 26n, 84%

SumMdse d¥ ©5 OC ySd BBsd ), [JAd, S Gdidok
Ol B3t MY j-e@dzz ypdzdj (.33B®BO dagg) , 72

| j oW &gz D dfQff) 5O tcd o O Bsc s W sk B5Y,
4 ZOY OO BdfteBiLode ¢ @ jdejfifWis ey d S dzdL Oydd -
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gL dzlz ygJ dzd v, Yylsts fcdotsudls € BtcOL2Bo Odddz
By dets ftoj HY sSdzsy d Is+ Ho O (2 bd yjf Yf)tocsHIEES) It
10detsdzj § ByjodHde d3 dzOf tcOo dzj dzed J d3 W o dzw §
fJotesdzO ) Otetsd@BOIdL Oydj?2 yj distceOdz! dztsc ts
fiojH sdzsydls! , ylsts ftcjotcOn jdedj BBdzj 7 M
ftej otcON O Isiw 284 tiftstfsjaHfiulz) dzd jo i3d Ul B & B dztify
[1,9]hd ¢ d30 Is tc 5 {f d4tA8-1=17].7) HOK dfias @ d Is jdaif d3lftslzgd tc s 0 O dzd |
ddzls j e 3RBUAXIsyij HtedossHdIl € tsBtcOL B &EIIBOY
sz HEZjIs tSIdijisdls! , L Q&< dabidisdaf)jisditizis @ detsiFg‘H d
27 d 28 M fooiksh i -Bsdgdldstcd dzc ©  toj O Staf i B dedzsR O €
sSBtcOL 503, MH ] dzOIs ! SHdzsL dzOydz' 2 9" 9 SH t
fJotesdzO dzj o 5L d3tsy dzts.

4o j &0

I My MmMddelsjL dtetse Odedz" | MtsjHddzj dadW W o dz

pjh jmMlse Ok, Mt dd] Sttt iff BT lsksts fif Qs i

W, % kO j Sstesdj stedd or MBS e  HsAubts jisk,
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B J diLzt431R-€]B j daldlzH OL 5 2@ B zZO COHL®dz@R] IStSH TS
toJ dzgs G j desmistez C szdafts OdzOdzdL © (ted M

{ dApizd.¢ Odzdz j (28j¢0 H dzv

v OC dd3 sBOL 503, B ' dzd dmMmdzj Hise Odz
OtcddzB j dzL sW 2tcOdzse, MBsH oy O d dr sk fddsdy @ Lted
Mo sB s@I@EORSctczf f © o 1 Isdr Isj cOtcd dzj dzOr B &
ftoj otcOh pozd Jif  ctetsdz! dz" 2 W tcOG d3j bizls mlis o dls ‘o t
1 dzj Slstesyd C dzefR @ENPIstcd j deso 52 MdMmisj d3" sk
1 toj HiNls O dzj dadzr 2 dB3J IstsH f sL o tsdzd dz O dfjt dglriag
B j diLzSeels j daldslzi OL sgtsted3j st ts, dmMmdzj H Iz,
Msfteseo sy HOj smw 1 dzd dsrfddadidaiisoc@izd S dg dzdt 16 ofrpflsd
dfmatsHdz | fJtotctsdzd dztf e OL tsdz' Bsy dets e O M
Wislstse j dzj eOlststetso .

24, [ dzats @ 5C 5By t5dzj dzls dz' 20 to gl dzlds jOLdzts © 2 )
dBsyj oddedzr 2 WtcOG d3j dzls

ltcdojHjdedzr j orhj tjLbkd SOIsT dmMmdzj Ht
ftiosdL o @ gzB 2dzL BW ZtcOdzO M s Misde oA Is tdftteydistid
13564 $§ MOIsted § dztso 52 mMd Mmisj d¥mo jtlston Hj 2 g9 |
ftcj HMIsOo dzw dzts ! d dzls § tc j fda" @sdzQ@fdrEncz] wds 9-0 Is 5
Ctslstste’ n sHddz dL Olstsdiits o Fcdzj esHO L O3
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dzj sBatsHd i3 B' dzts TMtsL HOtsd dzW dg jelOtsizs o fr) @dzlsad w
LOdd Misdlsd dzj i3 & §sdzsy jdzdd 3.

t Odzgj j B YC0OLOdzd, vyt EZHBd d3 § tSHr~
WEtcOdese wWo dzw s Isfpw  d3dzts @ 5 € s A3 bR jj deldso@ dg' H g
Jdesdzt dzr » ftotsdLotsHdz n. [ tydets BTN dzs ftoj H
Il Issets IsdfO i dMftsd LtseoOdedj ds Od3d dzdz'- -
OROzse O3 te OMMBsis e j dsdE@ni dasro™ 5 1n,d 3n,IskhicdgzO o |,
ot J tocotd 5iH j fil3ts dzfm Is tc dupldsth B dpfsts dzj dzls dzOw  toj OC yd W
dqdzd Gcjlsjtetsyds dzda) fnSUied dzq aaf0sAs g rde)d2®@dsd, H
or Miskzf @ ¢ Oy j fgdize jozj N dedf® sHdIls € tc O dzd J
C tsdzH | defipdptictBo Ptots d L o s B2dg" ditsWylg to @ dizblzr d3( & W Qs E3.

Ar
Et;N

OC O OH MeCN o \ NH
ANl + NH,CN —» I
N Ar)g/ 2 reflux, 3h C )N
OH -~ 0O
29 30 31 32

g4 nj &GO

1 j tco t5dz0 W@ dztg mMfmdzj H 59 Odzd W tc O M dz30ds tc d
o " Bded® BSHj dz! dats g o L Odiasty m jo3sf el ¢ Jz 28O tc idzO
Bd ssS MdW j ded BEOdf] 5 Qi @d2GIBsHOB &dh). [ § Is d BO dz
tcj L zdz' Bs'Odgd ts dzlz y j dz' fted dmf sdz' L s9 Odzd
Oyl ssdad Isfetd zO1 Istsd3 dzOd &z yh d2 or asH HtsMisc
U ( sOHddey@j)te | Odz' daf W) e otg pasj dzd § sy
o' nbH (BAROEBOB MAJfyt©d dgj)te 1 Ists 3 j OtisddyW 21
32atsBtcOL Iz j Isw o off teadts HHsd Islj2dz! detsd3 ff J toj d3g
mdd Md Jtd CoddOlsds?2 4] diftgdubpidiegd (Uslke
dmMf sdz' L s9a Odegdj Htkzedrmr e Oddyj MSdr ©OM
fmdzd 3 § dad or n B2 Is®izddd)gits d d37-163 ) . SONND I
s tc Ot tcOL dzd ydz' | tMdzese Odedw o dfMmMmdzj HE
(lsOBdf f@d FUEB). ur dzs § 5 OL Odzts, Yylsts dhmf s

wodw jlsiw sflddBOd dF &5 Hdv tcOfilEe kY dy @
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b sdd3, Ut dLEZzyoj sGYOlste | At yaf o s figkipmEg| fis
SHA&RZOCt o | Istsdy 3B)@EBUDL i tsEW & s dedsLEBddd] Y&
ftod &3 .tecs OE)J d3 tsBtcOL ts5d3, sflsd dsO0dzy dz" dsd EZzMmc
CBdzH § dzOydd weodzwjlmw Cdfwujddy o OYjJek
Istc d + d3qf dz®.

s OB dzdyf sd iz L Oydw kmizsed?2 tj ©Cydd

OH 9 solvent
Cf\l + mOH ©ONHoN 22, O N;—NHz
0" "0 MeO
29a a 31

30

t OfmMlsotsted| I toj 3w T ( A [ Mdeso Odzgq 1" AfSH,

1 CH3CN 1 & EtsN 50
2 CHsCN 3 & EtsN 74
3 CH3CN 6 & EtsN 74
4 CHsCN 6 25 EtsN -
5 CHsCN 24 25 EtsN 12
6 CHsCN 3 & - 18
7 IS MO 3 ® EtsN 60
8 U tsdzz s dz 3 & EtsN 29
9 EtOH 3 & EtsN 48
10| N-&3j Is d dzff d te i 3 80 EtsN 56
11 (I Ad 3 80 EtsN 52
12| mdztsted s 2 3 ® EtsN 31
13 Ul A 3 & EtsN 62
14 CHsCN 3 & EtsN 66
15 CHsCN 3 & DABCO 47
16 CHsCN 3 & DBU 63
17 CHsCN 3 & KoCOs 22
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Otcd dzB j dzL W HI®Qdatdps OH dd yjtej L 1§ tdNNHEOsedz j
s ¢ 50, bHOFEHA) O di3d H s 9

] esHtsdzy OW dzOh d dMmMmdzj Hise Odedw o dzOf to
ftafe o sH ePtc] d¥ ZtcOdzO,2 oc d@DfME OV EPB 54 Gl SH!
f sizz 9 f dzt H E&E2Is sBMdzse Odzdz” 2 dzO@ tej OC 6LdY,N s O
(2-Otc PtzS MtsL,EOME dz) Hd OB H OWRIstste” | dzj €S58
CBdeH J demMOydd 0O3d dzf gz B § ) QGY Weh 1450

OH R2
OH 9 HCO,H Y 2 S et
Ar + AN NH - 0
Ri™ 'NH; Ar — 0
OH reflux HN o HCO,H
0,5h \[é reflux, 4-24h Ar HNJ<
R1 = CH3, 4-MeO-C6H4 R1

30 59 60 62
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62 © COyd Mo j B Hj dz' dats 2 tej OCydd dzOdxd
34 Isd dzj dzH d 5618 -z Kezts @z W | dzd @RE fizd &G Jn €@z  {H @iz
dzO d&3qd B dzts f ¢ OL Odzts, Yls ts Bdzs ¢ 5§ 5 BY t
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Otcd dz¢ dzd t5C O dlzj 2 d Yyqoazo®kdHO -Qddbh b
fsHjtey O d R dz 23Vt @ afdig zlp teo s dzO YO dz' dats s
orhjdLdzsy jodgde' j] tejLbkdz Ok, o §sifrlsod
Zyomisdj @3 O QYuOaRE @dzess dN- MWECN, Cdfwy
{HEORBddY Bsyd M fYtdej djfd nifdstyds? s sfgd3
f tetsis§ Mis dftdtined) dzdf Jsdigm ] dzmOyds o Odzdzy(fetd] dsc
DABCO, DMAP) d wOfmlsetstedlsj dzv &3d (IB2dOH!, Is
o Mmd dzOh d fsfris¢d ¢ O Qdzd fyd dzjBeQeEAzEm3 ]
Otcd dzB | dzL6B Y Rtz U] dzlz. dzj} teBSo jHj dzed ] tOMMABOIst
Cd Bz dztses v R (A @Hs OHHOOsdz sdz) IsOC v §
sty dlsj d dzf o5 ) tegze 7 fizdg’OJs OO dzdz' | Mo dH j Is
Bdzts ¢ 5 ¢ 5 A3 5 dzj dzls dz" 2 9 Oted Odzls dzj LWWqOlsd
shmdzse Oded ZOHQdEPIFE e das’'s o j H i Sdztsy d dzd
ttOL HJ dzdls! (tetsyd.fifn fde) HieOed s &H e § otseo
OYyjlsOBdHO ] Oted dzd zd 5S¢ MOdzj 5. v OC d 5 68®B to
[173 , Ctsilststos 2dz HDEzZ)j O Da d & -d3ils BdzjddzH d S EIE W j
[ dlsj Ol igdzts j dghcfi jIsj dz' Mlso k¥ ls & dzj 5BRG
C d fgzdz Efdztse o 2 Hdzw  fsHtsBdz 7 ff tots Yy HIAG s ¢
tOMMBOltcds O Bzt QL @Y daf € MdMmlsj BOS H, ¢
TsOH/ btldzdsdz) ssds Istsdz! €5 Sdfwyjdedi o &Rz
fsL otsdzd dzts f sdf2®@lse ' T e ED % (

o\
o)

0
OH HO o HCO,H O
Meom\fo " \©:O> W HN/<
63a 61a heo 62aa
4 n J &&O
I Odzd J dz' fsfr sOdzd MpOL tc O /) ks G UpADD dacflgg2 s
w J dats dzr MsH J oy @M d 4 Od3g Gsdfdsy adizd . { HAz2OG =
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dj §Lotdddks {td2ddistdus jzin S) S0 !
LdzOydlsj dz desj Stdzdyjfmots dmMotsHd ° &dHte
o dzj L d3j dzgj dzdetsdz o dH J , 63stfsE dzd@ts MIsO & @ P Ak
ftojHf sdzsy ddzd, vyt ©OMMEOIicds O o8 j W J d
340BjIsddj dzH S fd OdO@&sc sdslsmMzilse dw H 1
L dzj CotesdzsH sdatstedz 7 L Oy Misd Is j)dzg @ H dodsts dgig ck
dmf sdz! L s Odzdw dzj OSIsdo dtetse Odedz” = W j dzts dzfs
fpizh j Mise j dzdatsj k2o dzd ujldzdlg ts ol d3g Htzf cids € @D B¢
Ulsfgtsj v d B3 et edzetsfls' ¥ ©OL &ZOCOj MY §td Hd
BztcOo ' dqdets?2 1 Kidldpeinisids j H dzv fMtsL HOdzedWw Edad o j t
fsLotdveh jets ftoddsj dzwls! hdesSd?2 M jSist
BdzdL Cd2 Y5 ~dBJduiMmMédd Mot fifces@ddied ©F
ZOctej o Odzd s o Bz td GaDdaf dzts 2z Is§ MpRs 1L PdzORz, H O
oL Od®sH ]| 2Mise dd 30fp d ary giziy G OHAGRY d d i3sMis d
ftesyd MMO dBsyjls Brils! §dzkzyj d NNL-Qg¢dn t
¢ f)sLbOgA dz) H OIRBEH sdzj j] ke, dOdkd §s60
Cdfwyjdedj S(E4 t0y)Oc s®Istseo o dBzteOo' ddas?
Mih jilse j dzdets Bz tOL dztsy jdzds . v OSCYJ bkfmksod
BjlstHE fgsssy 0®wedzy j sy  dzOctcj o Odaf §y Otcé
CtcOldy 8 L B Is6Ad HR2WEOD O ddizs® € d5 daE I5(kDo |

o O.__R!
0] (0]
OH P HCO,H Ar NH
Ar + H,N" TR > HN. _O
OH reflux, 0.5 h \f
R1
30 59 60

4 n J &3O
1 O tsfdzts o Odzd d o' h jdL dztsy j dedz” R tojLizdz
dMmYf sdz' L 59 OdzfQle Hed @RAYHIEo G Y & | elzts dz@ BJ § s dzlz y
3FOBI-AB®lcd dzB j dzL SEL w@ER YO &O  Hd&v  H o] &
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1 0ddzzyh dj or AtsHT B dzd f sdzizyjoer o ff €Oy d
Cdfsdastej H ftod SAdfvYujddd o 8 Jteddslis
[ Odz! dg 2" Jd kojddujddj otj djdd tej O62apdd
(OB B WakJ &I . ) tod ! IssGBEqpEE(as) dzE68d L ©
9T HjdMd&zhY CsHEsdR 39% fitd H dd ldsjj @ CdyEds dafizs R
ftod S tBB3dzOIsdzts? Isj d348j fo@df dxdsig dzf Is B p kzd W@ 34
d My sdz' L 5odCiafl flsddmffpizicH dzj ot o fj &€ Mndisd@d
Yyjdzjotsets fesHECISO. U tsd pSTEOHHOSH d3jfdxiddizsic
Mddals j L Jtctseo OB2aa MY ot HAZSHSS d3 53 % f (ol @ iz y O 1
odJHJBsdRBEZ, pTsOHdg dz Pdzdesdz Mdzz yO4j dzj o dz
s ftwdotsHdls ¢ Mmdedyjded® BN jets o atsHO
fwesyj Mse .
v OB d&Zd8y O sd gL Oydw bkhassd?2 tjoSydd
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- Iy
MeO HN\fO o
60a 61a
) sdmdzOw MmMtej HO| ] tgj dgw v, Ad JTr oatsH,
1 HCOH 4 ® 82
2 HCOH 10 & 81
3 HCOH 4 25 17
4 HCOH 24 25 39
5 AcOH 4 25 -
6 AcOH 24 ®
7 AcOH 24 &
8 p-TsOHIs s dzlz ts dz 4 25
9 p-TsOHIs ts dzlz ts dz 24 &
10 p-TsOH/AcOH 4 & -
11 p-TsOH/HCQH 4 ® 53
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dimatsHdz | OteoiipiafictEy@de] Htdtstedz | 2 ddzd C
s tctsd3j ss6 5, tc O L tdfCadiis] Chdddes 2 ) JdgPldsjthard | gz s
62ak, MBHJjky OMjets BJ dzL OBZdH dzr 2 WtcOG d3j dzls ¢

U OB dzdquod dzls J L B dgd-BBEJ dzB | dzis B2adealc. O dz

0 (@) R1 ///
OH N
NH A HCO,H 0
HN (0] reflux, 4h
\f R2 Ar HN’Z<R1

Lidztse d v GOJ1ERBARL (1,3 3d3ts AHCPH, ¢ d f W uddzd § ,

sdzj HEZjls §sHYjtSdzk! , vyt lsdjiyj6rdo
fsLotsdY jls dMfsd LsoOl! o dLEYOj B2 toj
ltied I lssds stej " tjOSydd Mbkh jflse jdedets L O
Ctsdz’ yg . v O¢C, Hdzv Wy dethdasdz’ ~B j W tc Olgddg  Cdidstds
ftoetslsj COjIs d3j Hdzj dzdzj | , d Hdvw §sdddsdcs
BzteOo ! ddets?2 ¢ dmdzsisfils dpj sl Aoy dlsddfyy 410 ywigs
Zsfmdls ©sBh d2 ~OOSIkjte d &y jls B E2bu-lopvint t

ey Oh g8 CdeH j defdietso Odedz j | jslOjs @B vy dzd
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