AvTiopaocelg ovievéng pe crvionapdyoya (avriopaon Hiyama).

Ta napaywya tou Si mapovotalouv evoladEPOV yLo Tn Xpnon Toug
yLot TPOVOUETAAAWGON KaBwc S€v glval TOELKA Ko EiVaL GXETLKA

$dOnva. Zuvnbwc xpnotpomotlovvtol apulo- Kat BlvuAo- mapaywya.
H avtidpaon eivat avaloyn pe tnv avtidpoaon Suzuki kat amattel
yla evepyoroinon tng tnv vmapén F N puog faonc.
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> R-R'

R-SIR;" + R'-X
Pd cat.

R = Aryl, Alkenyl, Alkynyl

R' = Aryl, Alkenyl, Alkynyl, Alkyl

X=Cl, Br, |, OTf

R" = OR, CI, F, Alkyl



Mnoviopnog TS avTiopacnS. XNUOVTIKN Vol 11 TOAM®GT TOV
ocopov SI-C. ['la To okomd avTd Evepyomoleiton To0 GIAMAVIO UE
0vta F mpog mevtacHeveg orAvlomapaymyo, Tov LVPIGTATAL 6T
GLVEYELN TNV TPAVOUETAAA®ON UE peTapopd aikviiov oto Pd.
H taydtnrta g avtidpaocng avédveton pe F- 11 RO-
VTTOKATOGTATEG GTO GIAGVIO.
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XAMNUOTIONOS APOUATIKOV TUPAYOY®V 6€ 0gprokpocia
nepipdirovrog (J.-Y. Lee, G. C. Fu, J. Am. Chem. Soc., 2003,

125, 5616).
4 mokte PdBr,
] 1.2 eq. 10 mal-% FitBu.Me o
1____________.%____“}{ . {MED}35|—,E|,|* i~ "w.___.-""_-""hﬂr
2.4 eq. BugMF
¥ Br, | THF , rt, 14 h

AVTIOPO.GT LE OLUTI PG TNS OTEPEOYNUELNS (OTEPEOELOIKI)
avtiopaon) (S. E. Denmark, J. Am. Chem. Soc., 1999, 121,
5821).

1 Eq 5 mol-% Pd(dba), -
(‘5 I//\\Tz 3 Eq. TEI."E"F '3 H:I:I - HMHIH
i’ R THF

rt 10- 300 min R



Koatdivon pne Pd/C (Y. Monguchi, T. Yanase, S. Mori,
H. Sajiki, Synthesis, 2013, 45, 40)

0.5 mol-% Pd / C (10 wt-%)

1988 mol% PUFCH,), 2 eq TBAF
Ar—=X + (EtORSi—Ar = A—Ar Af-Ph,
toluene / H,0 (20:1) 4-Me-CH,,
X: Br. | 120°C. 6-24 h 4-CI-CH,

Koatdivon pe poyvntikd vovocmuotiore Fe wov umwopovv va
avokTnBovv ko va Eavaypnoipomon0ovyv (B. Sreedhar, A. S.
Kumar, D. Yada, Synlett, 2011, 1081).

. 0.2 mok% Pd/ Fe,i, nanoparticles
el (loading: 0.023 mmal /g
Ar—Br + [RO)0I—Ar o e e 1 L GG Eihh Ar—Ar
M pr o N T MInRO) T,




2xnuatiopoc dtapuAiwv pe tudalolo-ligand xwplc
opaTtPoLoOvVTa OpooUlevEnC.

Cl Si(OMe),
Pd (OAc), (3 mol%)

NHC, HCI (3 mol%s)
: - (X
TBAF (2 equiv.)

dioxane/THF, 60°C

W axcess (3/1)
X =DBr, H =H, Me, COMe FTN
X =Cl, R =CN or COMe NHC, HCI = N%,N [

Avtidpaon og voaTiKd dtdAvua pe ToAvatdvievoylvkoin (PEG). To
npolov moporapBaveral pe exyvion pe CH;COOEL ko 0 kataivng
umopet va Eovaypnoipomoindel okto (8) opég (S. Shi, Y. Zhang, J.
Org. Chem., 2007, 72, 5927).

1.8 mal-% Pd{0Az),

l.oeq 3 &g, NaOH
Ar—Br +  Mel)mi—Ar = Ar—Ar
H,0 / PEG 2000 (1:1, witwt)

BO*C, 2 - 24 h




Avtiopaon Hiyama-Denmark ympic ™ ypion F cav
gvepyorromti] (S. E. Denmark, S. A. Tymonko, J. Org. Chem.,
2003, 68, 9151).

2eg 26 mol-% PdCI,(PPh.),
g_, 5 mal-% Cul
HC—=—5" + I-A Y
oH 2 eig, TMSOK
OME 1. 3h

Yymuoatiopdg owepvriov (S. E. Denmark, M. H. Ober,
Adv. Synth. Catal., 2004, 346, 1703).

5 rol-% [allyIPACI]

| . .1 eq. AsPh,
hiel S+ A = el At
OH 2 eq. 03,00, 4- 6 eg. H,0

toluene ar dioxane, 90°C 3-24 h
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Table 5. Palladium-catalyzed Hiyama cross-coupling reaction of hetero-
aryl chlorides and alkenyl chloride with aryltrialkyoxysilanes.”™
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Table 6. Palladium-catalyzed Hiyama cross-coupling reaction of aryl- or
hetero-aryl chlorides with heteroaryl trialkyoxysilanes."

[a] Reaction condition: ArCl (0.5 mmol), Ar'Si(OR); (1.0 mmol), Pd(QAc),/
L2=1:4 and TBAF-3H,O (1.0 mmol) were stirred for 3 h at 110°C under
nitrogen. [b] lsolated yields.
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[a] Reaction condition: ArCl (0.5 mmol), Ar'Si(OR); (1.0 mmol), Pd(OAc),/
L2=1:4, TBAF-3H,0 (1.0 mmol), and 1 mL toluene were stirred for 3 h at
110 °C under nitrogen. [b] Isolated yields.
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Pd(TFA), cat. N
O.. TBAT, DMI, 60 °C
25 10 8 (72-95%)

ArSO,NHNH, + PhSi(OMe)s Ar-Ph

Ar = 4-MeOCgHy, 4-FCgHy,, 4-CICgH,4, 4-BrCgHy, 4-NCCgHy,, 4-O,NCgH,,
4-1CgH4, 3-MeCgH,, 2-MeCgH,, 2-naphthyl, 1-naphthyl, 4-HOCgH,, 4-
HoNCgH4, 1H-tetrazol-5-yl, 1H-imidazol-2-yl, 1-Me-1H-indol-2-yl, 1H-indol-2-yl

Scheme 14. Coupling berween hydrazines and the silane 10.
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Scheme 15. Proposed mechanism for the coupling berween hydrazines and
the silane 10.




Ph
@/S%Na +  PhSi(OEt = -0
7 OB G, TBAF, THF, 70°C. Y~

R R
28 9 8 (73-94%)

R = 4-Me, 4-MeO, 4-Cl, 4-Br, 4-F, 4-O,N, 3-Me, 3-O,N, 3-F, 3,5-Me»,
2-Me, 2-Cl, 2,6-Me,

Ar-Ar
8 Oz
Pd(0) /\Q
ArPdAr PdX,
XSi(OEY); j«msozua
28
PhSi(OEt); ArPdX ArSO,PdX
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Scheme 17. Possible mechanism for the oxidative coupling between a
sulfinate and the silane 9.
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AF AF TBAF, N, A
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DMF, dioxane, 100 °C R
30 10 8 (71-92%)

IR = H, 4-MeO, 4-Me, 4-MeCO, 4-O,N, 4-Cl, 4-Br, 3-MeO, 2-MeO
R' = H, 4-MeO, 4-Me, 4-Bu', 4-Cl, 4-Br, 4-O,N, 3-MeO, 2-MeO

Scheme 18. Coupling of sulfonyl chlorides 30 with silanes 10.
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Scheme 19. Proposed mechanism for the coupling between sulfonyl chlorides

30 and silanes 10.




R O ks pmeie Pd(OAc), cat., CuF, R o
Nz {OEYs ~gy'oH, AcOH, 65 °C bl

Ar
44 45 46 (43-85%)
R= H, Me, Ph
R'= Bn, TBSO(CH;)3, 2-BrCgH,CH,
R-R' = (CHy)s

Ar = Ph, 4-MeCgH, 4-F3CCgHy4, 4-MeOCgH,4, 4-CICgHs, 4-BrCgH,, 1-naphthyl

Scheme 23. Coupling of compounds 44 with silanes 45.
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Scheme 24. Proposed mechanism for the arylation of compound 44 with the
silane 45.
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48 9,10 49 (52-80%)

Ar = Ph, 4-MeCgH,, 4-MeOCgH,, 2-MeCgH., 4-FCgH, ]
R = Me, Et

Scheme 25. Arylation of benzoxazole 48 with silanes 9 and 10.
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Scheme 26. Plausible mechanism for the arylation of benzoxazole 48 with
silanes 9 and 10.




