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SiGenexplr e mMentaall s

Gener al

Anal yt Haglert lcihm omat ography (TLC) was perform
sheprtescoated with a 0.25 mm thickness of silica g
on Wakoe3@0 i7(5450m, Fujifilm Wakwbel RimgMmploemésal( Co
measured onJ3a8HYa4@acoMB£f)} a(nldo0 MHz) eNMR nsepaescutrread w
on a JEOL ECZ 400 NMR spectrometer at Research Ce
University. The chemical shifts were WWxpaseansned i
internal s tsa n@ACAd7 . il6 ‘@PIER fsopectra were recorded
with an ATR attachmentHRN®)s bgctsriamgwer eédcomenaxeu rAd R.
T100L AcchRITOF LESI ) vhidtilM DBARITE QL tMS hment .

Materi al s.

Qui nedciamd o x y,l Zber o-&roii tdr 0,a A ldiored hy l,anaMdne
i odosuccNInSweirdpeur ¢ has eBlL DPhraoemthe £ t.dp-To |l uj tiimsd 4
met hoxyphenyl -MpDb#idg)phidBiaz@pP®Gsuyrcddecn(EeDBUDZ o-mo
4t ebut yl,anihlyidme br omi c aci tl-br(okshBoc c iangi. Mi, d €4 r7(%) B S )
tol yl ) phanghdtimel () pweaep hdc n & sTeodk €hoe emimcnadluGa Lr tyd .
Ani loinng roaciektice andndrr i ded Ne@gghdy dr oc h1HQIli ¢caqga.c)i d (
oxylene andf ltudrsy pihe sipyrpenec hased Wakbon Pujef Chemical
p-Ani sjpecihder oaan il s iackien @ ¢ acsiudlirfd AeEBiIBYt, ri et hyl ami ne
(BN) N,-i met hyl for maamisde m( PRFP@nsaadeurtiCai td il e ( Nal
pot assi um ,i oadd eteo n(iKpr)iollaueMsANY oni cpTasOHAHmMonohydr
copper (!l CuBrzomicdepof@dedr sodi umS®hweaput E aased NAr om
NAKALAI TESQWBULt gyt aw@dmli inmdenz amidi@dbir loeno b eeze ne
purchased fmnoer Adaific ofiersdl met hpylearziyll Rarklnaedi um di acet
(Pd( 9Aenpur c has®idg-Mladorm .Ox aCg | chloride Twkyopurcha
Ch e miicnad uGg Lr tyd . and NAKALADiI cThH SQWEmeltrhca.ne was purc
Kanto Chemical Co., Inc



S2: Prepasuasitoatefc:

S2LSynt hegius nof i necar boxami des

1) Oxalyl chloride (1.2 eq.)
DMF (1 drop)
N 2) R-NH, (1.1 eq.) ~ H
P OH EtsN (8.0 eq.) P N.

1) DCM (0.3 M)
rt, overnight
2) DCM (0.25 M)
0 °C to reflux, 3 h

N-(4Met hy | pXRgeuniynlo]l i nec@id xami de
N
I,
To a Schlenk tube equipped with-2@aambonrnglic st
aci5d mmo.e0Og. ) foll owed by dissolved in dichloromet
0O &8d stirred. To the mixtur &. We mend®4 dedge. d darnodp vD MsFe
drop, cat.) via syringe at 0 U@m. t&mperasulei agdme
for overnight. The solvent was removed under v

dichloromethane (0.25 MY A4AO0Ton@toe emi. ¥ tSuarbed mead nad d €
1.1 eq.) ami 9t WCe whemet hempdrature for 1 hour, f

refluxing temperature and stirred for 2anHbours. T
extrarcitead with dichloromethane. The ogaganiacndph as ¢
brine, etdhoBe@drfNal tered, and evaporated under redu

The product wasl|l sephgamhedhwbtmht ography (hexane/ A
correspmhideng9% vyi efovnaste aNMRCDECHL 08(4, & HHM® , (

J=8.8, ,8.1H)@dzJ8. 888, HY8 8(L BH=z88HEILHY, HWJ=7.6 Hz, 1H),
7.8dJH8. 0, 7.2.HA0791Hm, 667 .6 7. 2,1 H)).18&7 7Haab,

2H2, 37 ;B&HH} NMEDLU62149. 9, 146. 4, 11,3129, 81,3828, 71
129.5, 71.298,. 21,1219 1 118. 9,

Synt hddtigsthh mdh d lwas carried out in a similar manne

and analytical properties are shown bel ow.

N-PhenZglui nol i nec@iMh xamide



Yi el @asbraown; oNMRI ADCI25 § .s4d@JEHB, 8, 88 .43 &Hz(,dd,H) ,
J= 8.8, 88420z d8 HYZ, IR 8. 0 HAZAF. pEIAH) , dd.dg2 (
J=8.0..2.,6 Hz66 1@¢ d8.70., 77327 H@/2 HYHWK,. @nll H}IE EH}

NMR ( @D®I2. 3, 14193.88.,0,1 4163172.99.,8 , 1 3102.95.,5, 129, 2, 128.
119. 9, 118. 9

N-4Met hpkghglui nol i nec@t® xami de

X

N
~
“TCL
(@]
OMe

Yiel d: RI% elds BIMRd (AMCI13 (s8. 4HM) (8maAZIFEX,8, 4 Hz,

1H), 7=9@8.@¢dHz, LVUHB,47.B08(HHBHRLR79 (m, 283, 7.64
8.4, 6.8, 0689%Hz(mMIHYH}BHI2NMR( Y LCOTHDP, 156.5, 14
146.4, 137.9, 131.2, 130.141,8.182,9.181,4.142,9.55. 6128. 2,

N-[4-(t eButt y | ) p2geuriynlo|l i nec@Xd x ami de

s A

© B

Yi ed5d6 amwa s 019i9dL0 M@ NMR AMDCILY9 §.s8§544H)(m, 2H),

8. 2W=(8, 4 Hz,dJEHB, 07H22 @WH) 8.%3,87. 6dd®.,80 Hzm, 1H)
2H), 7J668.(W,d,6.87H48 (M), 2R}I&A®I}. NMR(J COLTHY,

149.9,1416474.,4,137.9, 135.3, 130.4, 129TRBIAE37.9, 1:

3343, 2961, 2901, 2870, 11302804, 112%%9, 115BEMSINE02,
( DABM/[zM+*+]a | fe G2b2N.O 305 fbaBA5..166 2

u

N-(4-Cy anopheqmuyilnol i nec@I®P) xami de

o

~

T CL
o CN

Yield: m8l% ayse]d oMWMR o¢) C BACH Cs., 178).,448 .(3m, 2AH), 8. 20
88Hz, MHY7 03 (TM4P dB:H)8. 0 HZA( dl=H)8,.2877z.,87 1 &4J7, 4 ™, 7
2H) 9( W& 487.. 2 Hzl . ACHH} NMR 3 CD6LC b6&1.,4861.,43 11.,48 88,3



135 B3012$1,2781Q2, 81911 181T416G7. 3

N-(4-Ch |l or o p-&ewiynol i nec@®b) x ami de

Yi eBf@: awhiat e!Hs NIMRd gCDXHO (s, -8L.H)1 (8m,352H)8. &8 .HAB, (d,
1H), 7J=028.(4d,d,1. 27 H&5 (@M) ,6K 38 788.74,667 .(A,dL..721 Hz, 1t
(m, ;"ZHHINMR (QO®I2. 3, 149.4, 146.4, 138.1, 136.5,
128.4, 128..0, 121.1, 118.8

N-Me s i-2qwli nol i nec@Xtb xami de

Yi e6 % :agovan bs o lli4dil BMpEI NMR ODGI4, 148).,448 (3n, 2H) ,
811 d= 8H.z, 1H) J="H2 2 (@Q®)ddDe&,. 8.24,078 Hz, J=H) , 7. 66
8.0.Hz, 6.HEB7 22HBP(,SH) 2.29'&EH} KEMR s CDCLE24 %69, 14
137 .6B3 5B33 8B, 3@, 29, 295 2%,128. 1, 127,18;. 70lTR® ( 8B3331. 1
290 1,6 81654 9,6 426 ,; 1HFRMS *[nYAzRM+tc]alfo €.HIN0291.:;1492
founadb.0B

N-2-Ni t r opR2euiyhol i nec@Xibloxamide
N, NO
N
N
o}

Yi eV @ ayelal ow MEi5178. 6 'HUGIMR (ABCI09 K .sUIES) 4,

1.2 HB, 821)9, (8n,3®@MKEIdD, 1.8. AD=(BHY, ARz9WEHY,

8.0 Hz, 1H)=8.A.B22 (Hzd,1H)=8.3,77.ddd, 2JI#Hz, 1H),
8.4, 7.2,7122 JHd4d 1TH)2 ,'REHINMR ( @DGBI3 . F.,0,14146. 5,
138.0, 13B.40,8,13A8.09,6, 13D.73, 126.7, ;12RRA.A 121. 9
32611698, 16061446811 ABHMBL14281273,1124; YMRMS ( DART
[ M+*+t]a | fo Gk N3Os2 8.0 8 7f4o u D @0, 8 8 2

N-(2-Me t h o x y)Rigemoylli nec ar(blyxami de



A OMe

)

Yi eB8: awhistoe lHdNMR (QADCI82 & s67d48).¢0,, 2.8.82, 1H),
8.43 X m, 8218 (@, Az 8 VEHYO Hz, 1H)=8.®.,F.96 (Hiz,d,1H),
7.6d8d¢8. 0,1.62 8HZ, IdHds, 87..08, 2. 0. BB, Jc@HP, 7.8, 1.6
Hz$02 (si&{BMMR ( @DCI1H®01329. 0,13174.68,5,130. 2, 130.1
128127.9, 127.719194.118121.210.2, 56.0.

N-BenZ2ygbli nolinec@idIpoxami de

Jx
H
N
o)
Yi e8 B :awhiat elHs NIMRd (@D @lor S, 808, (BH)UT= (8. 4 Hz,
1HY, &ig=(8.0 Hz, UHY.©.78.,751 .(2dddidd= 18)0, 7762, (1.2 H:
7.2047 (M, 3240 , (2H)7,. 37 2%, 7DHed D HZAE{HINMR
(CDhi¥Llbl64. 5, 149.,7,1374.66 ,6,130.82,4 2182.90.,8 ,1 2172.98.,4 ,1 2172. 86.
43. 7.



SZSynt haNsdns t obpRqguiyhol i nec@doxamide

H

H
HzN Ac,0 (1.2 eq.) MeTN HNO4/H,S0, (1:1) (0.2 mL/mmol) Me\n/N
—_—
DCM (0.25 M) (o] AcOH/l;zSO4 (1:1) (2.5 M) 0 NO

rt, overnight °C, 30 min

2

88% quant.
DBU (2.0 eq.) HzN\©\
_—
MeOH (0.044 M) NO
reflux, 1.5 h 1 2

37%

1) Oxalyl chloride (1.2 eq.)

DMF (1 drop)
= 2)S-1 (1.1 eq.) = H
N/ OH Et3N (8.0 eq.) N/ N
1) DCM (0.3 M) \©\
0o rt, overnight © NO,
2) DCM (0.25 M) 1g

0 °C to reflux, 3 h 35%

Acet awasyindtehascaredi ng to t heTol iat-bmé&uthamef pae ke

equi pped wigthi rar immagg nbeari cwer e added aniline (10 mn
AeO (12 mmol, 1.2 eq.) was then added dropwise to
stirred for overnight at room temperwatiuvor. wase r
replaced to separation funnel azad.wasted owigtami T |
was dri el oveéed tdaed, and the solvent was removed

corresponding acetanitliiadre wiht kdutwafsu rutsteadr npwri friec

The nitration product was spyrmotcheedsoirzae dr ocaucncdo r d
bottom fl ask equipped with a magnetic stirring ba
of AcOHS@snodl uH.i50M)( 2 The mi xture was heated until
solution was cooled to 5 UC, thegan¢D®(tlh e7 6minxLt)ur e
The resulting mixture was stirredatfterTRB® mi eciapi 6
was filtered and dried undsdétrovacetumntit bi ggeé vencqua
which was used next reaction without further puri

The deprotection product was symMtThhesai z@d nacco

bottom flask equipped withnatmageocetiaaoi $iider i( 8g 8b

(200 mL), and DBU (17.6 mmol, 2.0 eq.). The mixtu
pouredOi noorpiseud itpintgat e. The precipitate was filt
4nitroaniline in 37% yield, which was used amidat

Thami de was synthesi zed acTooradiSegh Iteon ki hteu bgee nee
with a magnetic stir-B-¢camgbdoday? .iwvia sdamadid,ed. guf abl owe

di ssolved in dichloromethane (0.3 M). The mixture



added dropwi s8. &x admdl ,echNMJo ré ddcedr(op, cat.) via syr
resulting mixture was warmed up to room temperat
removed under vacuum and the residue was suspend:¢
was aaoM2@.m®BabBn, 0O ed4gnit mo@ni2l immell ,eq.) at 0 UC, the
was stirred at same temperature for 1 hour, folloc
for 2 hours. The reaction was hrqingkat chh edd cvhil tolr olmeM ht
The organic phases wemng. wasdebdbrwnehS@adn |INeHe&d , o
and evaporated under reduced pressure tsd lgicvme a ¢
geclol umn chromat e®Edp Fy 2( H§ x amoe /gA vieB 5a% cymiserlads pondi
yell ow solid

N-4Ni t rop2uiyhol i nec@i'doxami de
.9
H
= N
T L
° NO,

IH NMR @amcd (s, -8l.HH)3 (Bn,BRHH , (8n, A@=+H)8. 8 Hz,
1H),-887000m,7 . 20HY)=8d0 Hz, 1H)=8.@.84 (dAJdEY JEAdHY,
8.0, 6.8,;'®HJNMR , ( QDMQI2. 7, 14878, 1436.8H50.19%3.
129.82,12182.98.,72152#491 4, 118. 8.



S2-3:Sy nt heshrsomofolll®mnzene derivatives.

NaNO, (1.18 eq.)
HCl aqg. (0.5 mL/mmol)

Br R KI(1.5eq.) Br R
j@/ H,0 (1.2 M) |:©/

H2N 0°C-rt-70°C

Thieodi nati on was carried out?Tocaorsdiing ithg tshé

of-bR2omoani |l i nel 0d gmmav)dnpelsnL pnd H@GmMLaG. dabC
added NAND81e@.)mmMIKL7 )Ymlnd t he resulting mixture
mi nutes at same temperature. To the(@di5®dz cemi.unm 5s o0

mmoi nOB . 8)amiL 0 UC. The mi xture was warmed up to r
mi nutes, followed by warmed up to 70 UC and stirr
sat S50Ma]. and heixt¢ e awiteld di chl oromgahboel aJyhescwowmb i
overSQlafil tered, and evapdhat ed udeder odedt c eavh sp Ip
silical gmh chr omatography ( Rberxcatmoen)d et noz egniev.e corr es

1-Br o0 wdht ebut yl bed% pne

Br:©/'Bu
|

Yie8®:as a cdH oNMR s@UODTIBI=8d4 HZ/, 6BH)(@Hz, 1H),
7.02)=8dd, 2.0 Hz, '@¢WMINMR.(200OGI8, 591H)03.92.,9,129.6, 12
97.2,313.41..8,

1Bro#@o wdbni trobEilzene

BI’:©/ N02
|

Yi eb@: as a yeH|IMMR s@@BL@4A=8d0 Hz, 1)3)8, 88 H&7 (Qd,) ,
7.84J3= d&d.,8, 3LPHMNMR IH)DX@ 8. 3,1311410.,1,127.4, 122.8,

NaNO, (1.18 eq.)
HClI aqg. (0.5 mL/mmol)

Br R
/@/R NBS (1.05 eq.) ij@/R KI (1.5 eq.)
H,0 (1.2 M)
HoN DMF 037 M) HeozM) |

0°Ctort

Thier omi nati on was carried out®Tocaomrsddmug itom tol

10



substituted aniinn®MFL1Q0O0mBadp oM)tlivcArsvweigddg eNtBr® I(, 1. 05
ega0 (U@Ge reaction mixture was stirred for 30 min
and stironpedasf camé8thBhmeradautriecon mi xt w€Cieanwlas di |l u
washed nwThéd drgani c phasS&®fwdgd edreide evagper aNeduced
pressulithee crude prwiduhctsiwascap ugreilf i¢eble x mne t Ac OBt o ¢
20/ 1) to give2brheemoudrsrtd # udted) mo i

The iodination was carried JdOUb acebidinggteot
of-bR2omoanilifdodembdvatpdt @samld HCH mb) wasdsdde dC
NaNO©O1.18 eq. LO.@1Mmml) amdHt he resul ting mixtur e
same temperature. To the diazonium solut:©@on was t

(3.8 mL) at 0 UC. The mi xturde swaisr rwead nfeadr u3p0 tnoi mwt
by warmed up to 70 UC and stirred for,Saly. The r ¢
and exhbrriaccet ewdi tth di chl or omet hane. The @¢So@nbi ned or
filtered, adéeérevaepocatdedgressure. The crude produc
chromatography ( hexatea)o-Hoollgmnxeneorresponding 1

3Br oo omdo | U £rbg

Br:©/Me
|

Yi eb8: as a c;0H oNMR s@UOTD !/W=8 . Hz, 1B0P=Z.H, 1H),
7.00J d82,.H0z, 2A.B3s, 'BIHINMR ( QOGI®2 91.39 8532 &,
19590 Q0.IJRRZIA21,13268,1259, 12@BRMS I'DKRFHDPO6
cal c@HBrdAr95. 869295f{ 8688,

3Bromo mani § @® ¢

BI’D/OMQ
|

Yi eb@&: as a cdH oNMR s@CTD®GINN=( @,,8HHz 7J=382(#Hz, 1H),
6.59J=8d@, 3.2 Hz, '&¢{M)INMRE CDE16PH, BHQ.3, 130.0, 118
895G, 7.

Synt he3birso#ifodobenzfta@mitrile

NaNO, (1.18 eq.)
HCI aq. (0.5 mL/mmol)

Br. CN
CN' NBs (1.2 eq) Br CN KI(1.5¢eq.) :©/
CHCl3 (1.0 M) H,0 / MeCN (0.35 M) |
HoN

0°C to rt H2N 0°C-rt-70°C

11



To a stirMdaednooblwo®iobmotlr,i [le 0 eq(J. 5 nmlchl br®f M)
was added po(Q2.i@nwmwmsEuNBS? dq.Mher retac®i 9G. mi xt ur
warmed up to room temperature and stirred for 4 h
filtraeaehevd Oyi tdr ik b Qo vieirl tNear e d, and evaporated u
The crude product was purified with silica gel <co
3br o-dAdmi nobenzbo8n% tyriielled .i n

The iodination was carried out &FEa oa ddtnigr rtiong
s ol ut 3borno-#mfmi noben# ondBnatlr 1 )@ MO/qacet BRI, t ) Bbd
HCl (Z1.§2 mL) waasdod eldCo(Sa N@nio.l1,8i e QH (ML) and the resul
mi xture was stirred for 10 minutes at same tempe
dropwi&.admll , 60 ex.1(.mMLh &t O UC. The mixture was
temperature and stirred for 30 minutes, foll owed
resulting mixture S@aqqueamacdhhekde wiawhtebladi cNhor omet
combi nendi corlgayers we®e fdrliteed ealyeranMa evaporated u
The crude product was purified with 3sbirloicoa gel C
i odobenzonitrile

3Bromoodobenze@tmtrile

Br:©/CN
|

Yi e b9%: asolaos ¢ jeisdNMR (OPGldlJ= 48,. Hz. ,8 18H{(n, T7/H)2 6
(ddl= 481 .H6z , USHHINMR ( @D€11 25, 31,131 .WMN13168. 3

Sy nt heé4si wsb sotfi-h uaBmolden zkerei wati ve

NaNO, (1.18 eq.)
TsOH+H,0 (3.0 eq.)

Br
FN NIS (1.2 eq.) HaN CuBr (2.4 eq.) D
. DMSO/CH,Cl, (0.155 M) g MeCN (0.0875M) | R

0O°Ctort ! 0°C

The iodination was carried &b acsoidinggt sofl
ofsubstaniu(tleade mmoli, DNMSO/F elgl. or OME Dh d fwea sM)aNd d e d
i odosucdi2nimtiod2, eq. That miOxtUCr.e was stirred for s:
mi nutes. The r gsauelatdihngdatt i Odaithe wagphasic | ayer wa:
thr i ce with dichloromethanewadhed cwimiith elerdirg@agaoi ph
was dri ed@ ovettMaed, anddev pppoudaitféeiglendaidvhiat el col u
chromatography ( heox agn ev/ieA c@®it &-dspoétdii} uted aniline

The iodination was carried é60bDsaccoidigng ol atf

12



of-i @d49ubstitu(tke@mahijl imé M&d.N)O8KE&s Mipd deHD

(30.0 mmodt, B.WC.eqTo thdr mpwit seeawasd atddemmmlf, Nal
1.99%i mKH7. 8atmL3ame temperature. The miTxot utrhee was

resulting diazoniCui@r2s4o.l0u tninooalt,wa2s. WM& dedgg.d)e r eacti on
stirraedd iftoronal 1 hour radacstaineen tmeimpteura®. Tmaes dihleut
bi phasic | aytei wwAB8OBther aombdned organic | ayers we
Tlke organi odrphads 8QweakiNa er ed, and evappuatédedThe
with silica gel column chr omatbaprdopldpubbékanepdtoc

benzene.

4Br o@d ool &k §

Br:©\
| Me

Yi eb8: as a cdH oNMR s@CDG7JE691 (6, Hz, JEH)8, 47 H&7 (1d,) ,
7.00J=(Bd,4, 1.6 HzEHHMR 2(.GDCIL40. 9H) 138.8, 132. 3,
101.1, X®.:5;292R0,(AL456, 1369, 1I&HI[zM+H]adcd10106r H
C/He' Br | 29boBB®®8;295. 8707.

1Bro#@o odbebut yl bedldrne

Br:©\
I Bu

Yi el7@: as a cdH oNMRs@CB@IW=2.Hz, 15H) J= 70Hz, 1H) ,
7.00J=( 682 ,Hz, N.HYBH)'T{HINMR ( @OGI21 271 H21 B71L2A6. 5
10334. 6, 31. 2.

Synt helbiropBofmani sol e

13



H
HoN
"0, SR )
_—
OMe CH2Cl, (0.25M) O OMe

H

Me N
T
o OMe

12% HNO3 aq.
e

50°C,4h
0°Ctort, 16 h 68% O2N
quant.
conc. HBr aq.
NaNO; aq.
HoN 2 Br
conc. HCl aq. 2 j@\ then CuBr in HBr aq. j@\
_
EtOH (08M)  o.N oMe  MeCN(12M) 4\ OMe
reflux, 16 h 2 0°Ctort,2h 2
81% then 80 °C, 10 min
75%
Br NaNO, aq. Br
Zn powder (25.5 eq.) j@\ then Kl aq. ;@\
conc. HCl ag./AcOH (1/1) (0.075 M) H,N OMe HCI aq. I OMe
0°C,1.25h 0 °C, 10 min

91%

Ta
anhydride (12
r lédlithfeormi xt ur e

phias e

st

organic

To a
for, 4t then
added to

precipitate

t he

To a
was added
The reaction mixture

icedThat hesul ting
vacuum
reaction without

The

mi xtur e

2Thouhes.
reaction
the NaOH
with AcOEt

reduced Tihhrees i @.ue

for

sol pahosei df ne
mme h ,

wa s

reaction
t he Trhea ateisaird t minxgt prree.ci pi it @Oe
wast i« #ined h-Bmigter o pvhaecruyul®) 8a% ie d(ilardni A e
st papsyy @l | o WThel ipd oduct

further
br omiasatciacmr i ed

met h-axiyt r o dndmaInep di n
waldC cA osl celdu tk(od 00 o @ BiG NN w ds
reacti ot md xrheu rtéehnepneer ani wrt au,r e

thenrt, 30 minto 70 °C, 1 h
50%

the2regc)ion mixture was

and
u sfewr tnhkeert

wa s

mi xt.urA&f twars

was used next reaction

s oN-(4ne tomdnayt r opheny16) 8c entmaihi, de . §g M) i

dropwids &, aidhen
wagueonceched waghd @neRtdédtdp er at u
precipitade Waes dgriddiepietdatas dwavsa
thee t iyt 4oa B il i paesaladl 6he dproduct
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5/) 1t ol-bgioweme t h-drkiyt r ob ez eynieel d as ?a yell ow solid
The reduction was carri @domatxttus et md Iciotnereatt
HChoAc/OHW1Q007M)t a0 UC wias o-samledtehddrxlyt r o b4 .mimed e 0 (
eg.Z) nc péb.gdex5)(5waeg .t hen atddedhepomik ohwkswer after
point the reaction mixtur eutwass astt i dolgdn diyad tame m c
addi tammomifum hydroxi deThemwuidle @I iodlt hryiwlbes svieiat.thr ac
DCManwashedborwinteth The organi c 23 Q@ared sc ovea en tdrraiteedd oL

reduced pressure. The residue was (lpauxarfea/eAlc QH tt h=
5/)1 t o2-bgiovbenet hox yiaAn¥ lyiinecebd oave ai |
The iodination was carried dWo acsbrdinggtsol

oR-br o-Bme t haonxiy(3i. Be mMmdd)i,emegQHand HCI| Waddded iNma NO

HXO andestthletirng mi xture was stirred for 10 minute
solution was thenOadtded OCopWheemiKXxt ime Hwas war me
and stirred for 30 minutes, folH.owkle brye svalrtmerdg uryg
was quenche®0:;agt hasdtheix®Nea awitteld di chl or omet hane. T
|l ayers wer eS@rifed toeeweerd, Neand evaporated under red
was purified with silica gel 4krod-&ioond ocahnrbd@oal teo gr a p |
yield as a colorless oil

4Br oo oami £ 2% e

Br:©\
| OMe

IH NMR (CP@I=9.Hz, WBRHPJP=Z.tBz, 6 .HYHH= 8 .86z, 21H),
3. UT8H)LE('HINMR ( @D ®I1B21.,32 5, 0123 6, 12G5.. 8
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S3NMet hoGiHObMHannul ati an reacti on

R2
Br | 7\
=
N | Pd(OACc), (20 mol%) )
H P(4-MeOCGH4)3 (80 mol%)
NG Nty Cs,CO;3 (3.0 eq.)

o-Xylene (1.0 M)

or
Br 140 °C,20 hor96 h
|

To a screw capped test tube equipped2with a
carboxGa.md®emmo, ,Pde@A&) .20noMmg | Pdle OBs)s( 0. 04, nio |
mol %) C&( 0. 15 mmqgl ,andAregqnobenzen@®. de mmod,t i ed eq
foll owed bygxyli@ms®.l Mehde itnebsatc k tuiblelatiteneNs pher e and se
with screw cap. The mi Xh ou(eMewahso B8s6tA hr(oMedshatd BJ 0 U
The reaction mixtunr@® awads egkutércaechtesddt Wi tdi cHI or ome't

combined organic | aSy@er i weeeedyiaddoeenpobaated u
The crude product was purified with silica gel C
1/ 9 graditeheeonr ¢ ®opgmdieng | act am.

5(Methyl ghenkgp[ haplht h§ (HodriEeB a a )

Met hovd eBlo: alsovan soMwkrUQEB6c oltipNMR ®DQ@IS, 1H),

8. 4dW=- 8Hz, 161944 @HPB,048d+= 4Hz, 7N.HedAdI= 836 . B.Hz,
1H)7{@dl= 486.B.Hz, 14 drF 78. 2H)HZ g7..@82H) 2 §7d=8 . 4
Hz2H)6, . B1 {01 H 3. 1518 INMRH) @D®I]188L44 2, #1.,3081.,38

133 31, 21,30 5339 ®, 91,2691.2381.,2881.,.2671.226 . 72, 1233 . 0, 117. 9,
21;, BITRRZNAB20964, 2936162925491 p7B35), IBRIMS *Y DART
m/[zM+tH]a | fo @2.517N203 3.73 4flo ud 83 4 9

5PherdWlentzfp[ 1, 7] na-p (H-b 1y(@ 3 bda )n

16



Met hovd eAd: 8dwn asolai d; Mp: oiHe NMR5 G @DCIE d(esc,o mpH)),;
8. 49=¢d8 Hz, -81H)5, (8n,38JH) 8.8,08. 8dtis 8HY, &.BS5 1.
Hz, 1H), JF8.7®@, (&.d&,, 1726%Hz( MI1H2HA) BOBLAMG-J4LH)53 7. 36
(m. 2H}.37.Bm,-62H), (Y®{H6BHR, CHD 160. 3, 148.6, 142
138. 1, 131. 2, 130. 7, 130. 4, 129. 8, 129. 4, 129. 1,
1171 RTEA 0529380, 2926814 9,2 912617, 2 , 1604,3848493,3524619,331
1315, 12283, 1149, 1198/ [zMHRIYSI fq @ANREO 32 3;. 1flduind,
323.1186.

5(@4-Met hphkegmp e plzfp[ 1, 7] na-p HE-01y@3 cda )n

Met hovd eAd: 68% as a brown soHi NMRM@E®DAMer( s25a H)C
8.48=(8,8 Hz-8.%H4) (m8. A#)7. B.1WZ, (WH) 8. 2,846.8ddd, 2
1H), 7.JE28(addd,6.8, -A.29 Hzm,-7LHY)Y, , (7@,FABHY , ( M, 1AH) ,
6. %481 (m, 1HXEHIN®R ( §DCI3AHK)0;. 6, 159.8, 148.5, 1
130. 6, 130. 3, 130. 0, 129. 8, 129147. 3281BR. 66,2758,
(AR 30721975, 2961, 2934, 12496142,,1 31369721, ,1 311850192, 2 319591, O ,
1169, 1149, 11BRBMS 1ndyBzRF HQa310c Q.51 M.0,85 3290 f ound,
353280

5(4 eButpphleddp e plzfp[ 1, 7] nap (Hpty@@& Wi n

Met hoYd eX@o: asovan bsol i d; Mp: oiHe NMR5 G ®@DCIE d(esc,o nmpH)),;
8.48=(8,8 Hz-8.2H4) (m8. 3A#)8. 8. WZ, (WH) 8. 4,86.8dd6, 8
1H), 7.JE28(ddd6. 8, -D. B8 Hzm.,-313H7J, , (7m,BALH) , (B, 7DH) ,

6.86075 (I, 43 HNEHINNMR; ( @OL®IO .53,. 817 148.6, 142.5, 1
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131. 3, 130. 6, 130. 3, 129. 8, 129. 4, 128. 9, 128. 4,
311 R;TEHR 9 6249,1238,6 6 , 1674, 1605, 1B5Q22, 1B8®4, 1B442, 123
1210, 1153;, HRMSZ, *| m/ABNR+Hd al c dCxH, N.Or 73981,0 f ound,
37980.0

5(€y amlmendpe hizfp[ 1, 7] napHpdy@& Wi n

Met hoYd eS@#t: asovan bsol i d; Mp: oiHe NMR5 G @DCI7 d(esc,o mpH)),;
8.47=(8,4 Hz-8.8H) (m8. A¥)g. B.HWAB (0A) (m7. QH), 7.87
7.6 Hz, 1H,7.76 7Bz;fdBH) ,( MI-7RHI, (M,.-8BF6H)Y m; 6 .15H9
1E(IHINMR (@DCl160.0, 148.7, 148181.242131.04113%0. 40
130. 0, 129. 5, 129. 3, 127.9, | RI@A/DAL023,.176231A,8. 2,
160155,5184,65, 1411, 138#3163512833392BRMSUIMART 1125
[ M+H]al c €.HwuN:0 M3813;7 f o4 &1W2,7 3

5(€hl phempehnlzfpb[ 1, 7] na-p (HpmIy@3 fda )n

Met hovd eXB: asovan bsol i d; Mp: oiHe NMR5 @ QDCHG dedp mp. ) ;
8.48=(8,4 BzB88#H) (8, WAH)8. 4 Hz, J1+B).,0,7.78.5 (Hdzd,, 1H
7.73)=(7d®, 7.2.BH8&661HM,ILHR2HM, 3136 (m,6.2HY ,( B, 68
IHYEHINMR (@D®IO. 3, 148.6, 142121.2,3813%0. 1,3613%0. 7
130.5,12099.94,9,129. 1, 127. 8, 126R BRAB 123, 233682 3. 4,
2977, 18947, 1604, 14383, 114FHFH263, 2 8130371 1 212162, 1149,
1090,; 1HORIMS *InDAzRMFtH]al c @xHwWXCNO 5307 95f o DA 903

5(Ni tphhemp e hfp[ 1, 7] n a-p (HE-0 y@3 gda )n
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Met hoYd eABo: agelabolwi d; Mp: ovelH ANVMR @)@D@QdAs c(osmp.)H) ,
8. B056 (8n,A8+H9. 2 1HB, 8347 (8n,1WHYIJO 7Hz88 JEdddd,

8.0, 6.8,7.10&4d¢Hz286..0BH) 0. B. #@651HMM,3&RHY) ,(6n,62H),
6.68 (M{HINHMIR; (@O®IO. 1, 148. 7, 1481311. 31,441.301,. 11,4 11.39
130130. 1, 129. 6, 129123. 427133. & RaRBR08A/EBBPEG. 8;
1606, 1593,14%23,134894,13121,108B2251H0RBWMS4PMD/ART 27,

[ M+H]al c €xHuN:0:8 6 &.35 f o® &@2 8 3

5Mesidbg hlzfp[ 1, 7] n a-p He-t y@3 hdai )n

Met hoYdl eRflo: a ovan bs ol i B;9790Mpl CkHo WeMR ) ®DAI8 (B8s 491 H) ,
dJ= 8.8 Hz-8.#H) (8n80&AH)G, 4 Rz JHI4¥)..,6, 7.2.H2, 1H),
(dds 8.0, 7723H&a (@@H)1,0 (6s 586H) ,(Mn,4AH)s, 3H), 2.
6HYE{HINMR (Q@OGI9. 4, 148.5, 13%2.8%,13113%.,9,131037/.,5,130
130.149%,. 1, 129. 5, 1298. 6,1118.3328 , 1212 AR T@~2 9B 4 ,

2924, 18848, 16051410931388641352, UB2M,001;31930128
HRMS ( DARIM+t]al c €xH: .0 6356154 f o0& 5&l50 3

52-Ni tprhe mp e hlzfp[ 1, 7] na-p tHedy@3 ida)n

Met MpYd elL &: agelasolwi d; Mp: ovelH ANMR @)@D@Qd7e c(osmp.)H) ,
8.8150 (8n,38&JH()ddd.,0,1HB,20B=z§d0 Hz, 1H)}F8. 10,1972 6ddd,
Hz, 1HYddy . ®642( 1.72. Wadc1B) 4, 7. 27. 714 2EdH8d 4,1 H) ,
7.2, 1.7.52J=8d®),, 1.2 -Az421H9,5 ZHB 4(r&{*H INWR

( CDhl 148 .163,8.1046 .18,5. 3, 132 .12310,. 71,3 21.3106.,5 ,1 3113.04.,1 ,1 31
129.3,121727.69 23, 87YB3.123.82bp6l.RTRAR 926, 1679, 1616,
1465, 1353, 1339,HRIMBSARM/[tROWE]a | T BHHIN:0:86 80 3;5
fourtbdBd4.3

52-Met hphkeomnpenkfp[ 1, 7] na-p HEo y@3 jda)n
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Met HBoYd e Il #: a sro van bs o 12i0d12 DMp2 ( d e Ho NMR) ;0 ®DAI5 ( s,
1H), 8=874(dz, -81HM, (BHY3 W=B.8d,Hz, 1H}FB.Z2,83.ddd, 6
Hz 1H), J=8710,( didd,,7.058J¢rd®. UH) ,1.8. B@401HM, 1H)
7.31J48&d.dg, 1.27.HA2221KP,69HT,(m, (4HIEFHINMR
(CDh¥160.0, 183%27,7,14885730181.43013829130.338. 23(
127. 8, 122314,12@235 1, 12568 R;,TIHEBI 98,5116 15,741 122.6D,:
1500, 141638 4,1 4115 2, 1340, 1330118@B,161162,811148,5 5],
1045,; 1HORMS *[nAzME H]a | c €.k #0685 329;0 o urbdB2A9.3

5Bendlydnlzfp[ 1, 7] napHpdiy@ k d) n

Met ho¥i e lo: asrowan bs o 12i3d22 DPBIPGS ( d eHo NMR) ;0 ®DAI3 (s,
1HB, I~ 8.4, 08840HIZBddH) 1. 2. 6l@-( 8HI,6 Az JadH) ,

J= 86.88 1.6 HzUdXHEHs .8 .8, 1HY, ws,de 87.42, 1.6 Hz, 1H
7.3440 (M, Z283HJ, (M, ZBHG, (5, 75 H) bHE{IHINMRHY ©DCI
160.9, 148.636132.3, uU130.®, 1303341283063212I129, 4
127.0,12132.67.,7,123. 2, | RIT@R.A59 6 31,1 62 9B2666,4 72 85690466,7 ,1 4 9 6 ,
145164 1123 8 6, 1371,128B332,21030161L,262;, HRIMSI2(,DMRTE

[ M+H]al ¢ G W03 37 .;134®und, 337.1339.

3Met B Mnet hy | pihemigzfb] 1, 7] na-p (HE-by@dDag i n

Met hoYd eBfo: asovwan bsol id; Mp: oHe NMRS; GOD@I (dedp mp. ) ;
866d- 8.4 BBRAEH)Q Hz ,5(HWKEP, 08HF,.281dHs, 8. 4,. 26. 8,
Hz, 17H)dd&, 86..48,, 0. BA@AZ&mMLlHPM)3,qQ M, Z2.60dd=8. 0,

0.8 Hz,3(sH)211HHs,5 3H)s,, EB{BINMR (@D®BIO. 5, 148.3, 14
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140.4, 138515,13818829181.0291480. 828.28, 31,28.23,. 312
117.7, 125 RTEMIE961, 2930,172RBR71A3, 2BFmBH41,1592,
1513, 1419400,1415%81, 1352227340 211,3 21114972 D S1HL10569,
1047HRMS *(nDAzRMEH]a | ¢ GuHiM.0 5314.9;7 f 05 h4i8 6 3

>Met B Mnet hy | mhemigfb] 1, 7] n a-p tHe-t iy 3 addi )n

Met hovd eB@: asovan bsol i d; Mp: oiHe NMR5 G @DCI4 d(esc,o mpH)),;
8. 47=(8,8 Hz, 118).,06B=(A0 6( sAz gL3H)Kpea&. 8, 1.2 Hz, 1H
7.71Jc8dd, 6.8,7.13246z( mIMHPH) (m]. 2B ,8.78 16 Kdd,
1Hp, 6 4=¢d8 Hz, 1H), 2. 5EKWHNMRIH)EDCI16®. Zs,1488)5,
1381387. 0, 135. 6, 1U33®..%,, uURBIL..2,8,113302.80,,7,1 2192 73.,8,1 21826
117.8,4,1271 B TERAR19.7209 21267 3, 1620,145210,13B486,1339,
1280,; I1HPROWS *(nYAzRIFtt]a | ¢ CxuH1oM.0 5314.9;7 f o5 h30. 0 3

3t eButS5(l4net hy!l pdhemigfb] 1, 7] na-p (HE-b iy 3 add )n

Met hovd eBfB: asovan bsol i d; Mp: oiHe NMR5 G QD@IY d(esc,o mpH)),;
8. 44=(8,4 Bz3P:HB,,8 1HE) , J=8.80.44 (HizPs g.@0 7.6 Hz, 1
7.68JX7dd,, 7.6 HMzAT1IHmM 3@HFPER, 60z, 1HJ.29.@Qrm, 2H),
6. 74=(2,0 Pz491H$, S3HEMHIMMRO( E@BCILI%H).;6, 153.5, 148
13813®8.8, 135.530U2B9..8,12183%.,40,128. 7, 127.7, 126. 9,
1143%.,1, 3IMIRIRAR2635;2929, 2907, 1460©DV3, 1BEB8B3, 1BX:D],
1284, 125311,12B8B66;, HRMS,6 (AR H]al c dCoH2 NO T

39396;7 f 02366 3

2t eButS5(l4net hy | pdihemizgfp] 1, 7] na-p (HE-bd 1y 3 ade )n
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Met hovd eBfilo: asovan bsol i d; Mp: oiHe NMR5 @COCI.(MH& cloamp . H
8.470W=(8,4 Bz3IYPHP,0 Bz1lWtHHE, O Hz, 1HY . ®B.78,831.(2ddd,
Hz, 1H), J¥8.74, (6d.d&d,,7 .03 B4 @z (Mm1ZH32H9 , (6n,6 WH) (8d ,4

Hz, 14M0) ,( s2. 3 H)LE(WINAMR ((9)DCIHB O . 3, 148. 51,371.406,. 0, 1.
135. 5, 131. 4, 13114.,9,131028.,8,131027.,8,12©¥928.,5,311587. 2
21 IR, TR I96239,54, 2930, 291B612904592871511674485, 1.
1340, 1315, 128;2,HRNS 2|nARIB1Ht]a | Ik Ae/19sN,0 ro334d 6; 7
foumMdBd6.3

3Met hak4net hy |l phemigfb] 1, 7] n a-p (HE-b y@ 3 adfi )n

Met hovd eBfilo: asovan bsol i d; Mp: oiHe NMR5 G BD®I§ d(esc,o mpH)),;
8. 43=(8.4 Hz, Jt#H)8 BB826WKYXAE, 0 RAz78UHYJ4, 7.2, 1.6
Hz, 7AHH7JI{ d&d.,0, 7723644 (@(M)Z@RH) , (6n, 8 RIH() daR4s8,

Hz, ,6HYLV=(@, 4 Bz711Hds, 3HYEHINMR7 (@DBI®B.HY, 160. 7,
148. 0, 141.835140.8631138.931.218,. 92,3A.218,. 61,29.2%,. 61,29
111. 4, 1®%..5%, | RABAR7,6 3, 2923, 28%P2, 15%BY061612,
1383, 1352, 13283, 122®H501,3041,30;, HRMS, *|r/ARB

[ M+H]al ¢ €xuHN0,86 74.4;7 f o h43,1 3

2Met h6-k4net hy | phemigfb] 1, 7] na-p (Hy-& y@3 adg )n

Met hovd eBfo: asovan bsol i d; Mp: oiHe NMR5 G @D@IY d(esc,o nmpH)),;
8.47W=(68,4 Bzp&EHB, 4 HRAz-799H) (M, 7 ®IK)dJ7®.,.68 Hz, 1H),
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7.384m6 (2H)7,. 2®. A&m,9 RIHYd ®,, 2.6. 61Dz (@ HY,Bz941H},
3HR, 48 (‘€{H}BMR; (@DCI159.194,8.1655.164,2. 7, 138.9, 135.
131.1,1308.05,7,129.3, 129108.928188. ad27186RA26167.
(AR2921, 16165998 ,16115881, 15071403488383469340440326,
122131,84, 11086, 1HRINBS *nD AzRMEH]a | ¢ CuH1oN.0,86 7447 found,

36 74.3.4

3Cy ath-64net hy |l pdihemigfb] 1, 7] na-p Hpty@dha i n

Met MoYd e P B: asovan bsol i d; Mp: oiHe NMR5 G @DCIZ d(esc,o mpH)),;
8. WQ®P=(8.8 Hz, Jt¥H)4 BBA4OWKYXH, 4 Hz, DH§.,47.6018,(dHd6
Hz , l1HYydd¥ .8848(, 6 HZ, 5BB8d &, 0 HZ, FBHB)0, (M,2RH) ,
7.2®, 2HE3J= 2.0 Hz, 1HEHANMRI (@L®BIB.H),; 149.3, 14
139.9,13143%4.,4,131. 8, 1239..3,, 1238l..H%, UU28.216,, 91,2 5.29,. 21 2
118. 4, 1R THR 928.,5;2918718582228,1521, 1503,377481, 1/
1335, 13171258209;8 2HPRBMS 1 bpA2RM+ tc]a | ¢ €o4H1M:0 63221 9; 3
fourtd3o0.3

3Ni t5(otnet hy |l pdhemigfb] 1, 7] na-p (HE-diy@3 adii )n

4%
= N
YT
(@]
Me

Met hoYd eA%d .agelaboWwi d; Mp: ovetH NMR @DD@2 cosmp.)H) ,
8.56=¢9d2 Hz, 1) 8.8. Bl 1(7ddB32, 0 HB, WRHY 8. 4 Hz,
1HY, 93 Jedldal,, 6.8, 1.2JHz8. .8H3Y HZ, 7TRHY AdB. 614, (dH),
7.4550 @H)Y, 2@ A2n,5R HOB{HISMR ; ( @OAGI0O. 1, 149.5, 148. 2
139. 7,1312341.,4,132. 0, 131. 6, 1825 41, 1234 .75, 12D3 34, 11
21 I R, TRR9 268,54, 1718, 1621 ,1a1B®88,1583882, 1342, 131
122111,49, 1131, HRMSS {nbljgME3tt]a | ¢ €o.ksMa0:B88 2119;2 f ound,
38219.3

5(Met hyl pemngt hifeme @203, 7] na péh(tPoynleB dj h e

23



Met hovd eR;% :apelat olwi d; Mp: ovelH NMR @BD@dle c(osmp.DH) ,
8.4@=(8,4 BzQ&tHB, 4 HzB8HDTHHE,O0O Hz, 1DH§E 7.821 (dad,
Hz, 7AH)1 JeEWdE,0.68 8Hz, 77.144)7 (m,-3LHQ ,(m, 20HB,87.31 (0
7.6 Hz, 1HFS8. G, 03. 2 ded.@l, B= (Hez,, 4 1PH)55 1 HS{IH}IS MR ;
(CDhLiLb1. 5, 148. 4, 141. 4,1 3113.9.,7,1 3113.82.,6 ,1 2193.66.,4 , 1 3103.
129. 3,12172.8.,9,126. 1, 124. ZI1IR @A 9 &€@99,5282 35 4,2908, 5166
1622, 1540, 11521613, H RIMBS9 5 i)Y AdRBR7H8]a | ¢ G2 K1 M0S39 3A6; 2
foumdBA7.8

1-(Met hyl mhie med 21 35] n a-a(tH)-d iy 3 adki )n

Met hovd eB;%:asovwan bsol i d; Mp: oiHe NMR5 @) @DEYIs(,d elcHh)mp . ) ;
86 dd= 4.0, 18 dz,81#H)BHBLIDEB)O Hz ,9(UH)S. 4., 8
6.,81.6 HA(dA®#HY., 4 7..62 8HZ7,1F184)m, 2ePdds8. 0, 4.0 Hz,
1HY 3228 (m2. 20) (& HISMR ;( @OGIOL49. 6, 144.4, 143.1, 1
135. 5, 1348.15,34133.32,. 29,128296,7,128290,1,128LB2,7,124. |
(AR2922, 2 815640, 6 11561810, 4 3184,6 41,4 1 7 , 11328622,, 11325153,, 11311987,,
1182, 11BBMS *InbfzREH]al c CopHisM:0 r8 29,3 f o BBNHB 33
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SA:Addi ti onaplt idnaitzaa toiTel haNo fc otutpd i &g reacti on

Tabl e S1.

@@D

Conditions

Solvent
140 °C
20 h

Ent Catalys Ligand (rBase 24deqg. Solve Yiel«
( mol %) ( M) (%)

S1 Pd( OGAdY PPstf 40) CsCQ 1.0 DMF ( 19 ('
(3.0)

S2 PdgIPHh none csCQ 1.0 DMF ( 10 (¢

(10) (3.0)

S3 Pd( T:2FAD PPsif 40) csCQ 1.0 DMF ( 39 (:
(3.0)

S Pd( QAdD PPstf 40) K.C Q 1.0 DMF ( 6 (7:
(3.0)

S5 Pd( QGAAD PPslf 40) tBUOK 1.0 DMF ( N. R.
(3.0)

6 Pd( QGAAD PPslf 40) tBuONe1. 0 DMF ( 9 (6
(3.0)

s7 Pd( OAdD PPstf 40) CsCQ 1.0 DMF ( 46 ('
(3.0)

S8 Pd( OQAdP PPavPeh @2 0CsCQ 1.0 DMF ( 955
(3.0)

9 Pd( QAdD Pt oky40Q) CsCQ 1.0 DMF ( 1%18)
(3.0)

SI10 Pd( Ad)Y P Psif20 ) CsCQ 1.0 DMR 1. 7(55Y
(3.0)

S11 Pd( OGAdY None CsCQ 1.0 DMF ( N. R.
(3.0)

S12 Pd( T:EAD PPiff 40) CsCQ 1.0 DMF . 039 (:
(3.0)

S13 Pd( QGAAY PPitf 40) CsCQ 1.0 oXyle 34 (!
(3.0) (1.0)
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Ent Catalys Ligand (rBase 2deq. Solve Yielc«

( mol %) ( M) (%)
S14 Pd( QAAO PPsf 100) CsCQ 1.0 oXyl e 39 (:
(3.0) (1.0)
SI5 Pd(OAAY Pt okiyd4Q) CsCQ 1.0 o-Xyl e 35 (:
(3.0) (1.0)
S16 Pd( GAAY PEMe Ofs)s CcsCQ 1.0 oXyl e 44 (:
(40) (3.0) (1.0)
S17 Pd( OAdAY P(-R@H):( 40 CsCQ 1.0 oXyle 21 (!
(3.0) (1.0)
S18 Pd(OAAY P¢t ok(yd4Q) CsCQ 1.0 oXyl e N. R.
(3.0) (1.0)
S19 Pd(OAdAO Pbaveh ¢ 0CsCQ 1.0 o-Xyl e 1% B
(3.0) (1.0)
20 Pd(OAdD Xant pAaO3 CsCQ 1.0 o-Xyl e 169
(3.0) (1.0)
21 PAd(OAAO P(2ulsy4 Q) CsCQ 1.0 o-Xyl e 9(672
(3.0) (1.0)
S22 Herr man none CsCQ 1.0 o-Xyl e N. R.
catalys (3.0) (1. 0)
S2°3 Pd( GQAA)D Pp-Me Ols)s CcsCQ 1.0 + oXyle 53 (:
(40) (3.0) (1.0)
24 Pd( QAAY PH-Me Ofds)s CcsCQ 2.0 oXyle 45 (:
(80) (3.0) (1.0)
25 Pd( GACY PEHMe Ofs)s CsCQ 2.0 oXyl e 8%
(80) (3.0) (1.0)

a) Yields in parentheka&sTweryi dlods theNdMBREt®tper widuend
used tetrachl|l oroethane as an internal standard.
b) After stirring for 20 hour s 2ata sl 4a0d dleCd taon tahded irt
system and the reaction was carried out for fur

c) l sol altde.d yi e
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