EREANDBEIERISIN & C-MIEEHZRK 20214

RIGDINT —> AR EO[
/\/X X X R-X —m _=2. M M R-M
@ na N /A
allyl aryl alkenyl alkyl X
KizEHBE DER{LRIfT AN =D EBRIAEZRBY SRR
/\/Xl }

A B
. X —— ‘f\x —
\‘___//_ M
m-complex
+

(\ M - o ReER N
RLX R-M X~ — R-M C o X | — =/
" V/ i} v VR
M ) X
| |
i3 PN Ayl
P PAO) | ™% Ph—Br %
Pd Pd(PPha); ————= *Pd(PPhs);” ———= PPhy—Pd-PPhg

PACl, + ROH L~ —2PPhs

Br



it - Trost7 Y IL{t

BRI DR o o PdIdftiEE TH R : Tsuji-Trost allylic alkylation
RN O O R N
P|d E’[O)J\_/U\OE’[ A « Pd(0) cat. NN u
CIde:CI = EtO OEt N+ iNU " - +
X
~ | ?uf\
m-allylBe L F IS RN EZZ (TS R b R\/ - R
%[\\

<py s pa() + N Nu \Q
Tsuiji, J.; Takahashi, H.; Morikawa, M.
Tetrahedron Lett. 1965, 6, 4387-4388.

Trost, B. M.; Fullerton, T. J.

J. Am. Chem. Soc. 1973, 95, 292-294. Pd Nu Pd X
AERIDGEXTRE) inversioB\ R~ LR inversion
Nu :
%l\\
C|:Pd, J 2 EDREEREEHEL TR
OAc \|/ Ph,P N O O

AN Bu
M M
R/\_F)\R 1mol% 2.5 mol% eoiyj\o © " H
C.,
0 o o R
R = Me, 50% yield, 97% ee
MeOMOMe

R= IP 96% |d 889 P" J'[Z7 U )l/q:FEﬂW‘:BL\T
_ R= Prrn 99°2¥/||2Id 99% oo RRAZA4 VDR VAN ULERL
_’
Matt, P. v.; Pfaltz, A., Angew. Chem. Int. Ed. Engl. 1993, 32, 566-568. t

Nu
Sprinz, J.; Kiefer, M.; Helmchen, G.; Reggelin, M.; Huttner, G.; Walter, O.; Zsolnai, L., Tetrahedron Lett. 1994, 35, 1523-1526




JAxXAy TV

RIigHz =
Pd cat.
Ar—X + M—-R > Ar—R
RIGDEEM :
— iR R DS
L,Pd(0)
Ar—R Ar—X
Ar Ar
/ /
L.Pd L.Pd
AN AN
R X
M-X M-R
RIGDIE  wrEsEoLE LD 2HHEES

BEH - £ - Corriuhy Uy WBEAHYIU VY

M = MgX, Li; cat: Pd or Ni M = ZnX; cat: Pd or Ni
Stillery 7Y > guhy Iy

M = SnRs3; cat: Pd M = SiRs (+ base); cat: Pd
wAR-=BEAYIIVY EE - #mAHyTY VT

M = BX2 (+ base); cat: Pd M = Cu (with alkyne); cat: Pd

 RIBFENERRETT

RSVAXTIMEDHER

EtSP\
Ni Ni
/7 N\ /7 N\
Et;P Br Et;P Br
Chatt, J.; Shaw, B. L., J. Chem. Soc. 1960, 1718-1729.

BR{LRYfIN - RGN FERTRESINTWLWE

,Br (o-tol)MgBr EtsR~ Br

OEIX]

=JT

Et
%

Ph—Cl

Uchino, M.; Yamamoto, A.; lkeda, S.
J. Organomet. Chem. 1970, 24, C63-C64.

VARAYTIVIDHER
(dppe)NiCl,
0.7 mol%‘

Ph—Et
98%

Ph—Cl + EtMgBr

RISHERE S RIEF I 128
L.NiX; + 2RMgX’ —> L;NiR, + 2MgXX’
1

L:NiR; + R’X"" > LNi(R")(X'") + R-R
2

Tamao, K.; Sumitani, K.; Kumada, M.
J. Am. Chem. Soc. 1972, 94, 4374-4376.



ST N RS *
REH - EEHAYTU>VY
—EEIF DR NATF 7 I —=ILic & BEL
(L)NICl, (dppp)NiCl,
0.7 mol% 0.7 mol%
Ph—CIl + "BuMgBr > Ph-"Bu Ph—X + "BuMgBr > Ph-"Bu
L yield (%) X yield (%)
[\
PhP PPh, Ph,P PPh, Php PPh, GPPP 100 F 31
dmpf 94 Cl 95
dppe dppp dppb 2PPh; 84 Br 54
[\ 2 —PMe, dppe 79 | 80
Me,P  PMe, Fe dmpf dmpe 47
dmpe =t=,—PM dppb 28
e, OEt,P 6

Kohei, T.; Koji, S.; Yoshihisa, K.; Michio, Z.; Akira, F.; Shun-ic

hi, K.; Isao, N.; Akio, M.; Makoto, K., Bull. Chem. Soc. Jpn. 1976, 49, 1958-1969.

S YVAATIVLICE T ZEEE=FREET PR SR

Ph (dppp)NISle Ph Ph Ph
1 mol%
\—_ + PhMgBr > — + =/
Br Ph
trans:cis = 92:8 93:7
88% yield
Ph B (dppp)NISle Ph Ph Ph
r 1 mol%
\—/ + PhMgBr > \— + =/
trans:cis = 5:95 Ph
7:93
. 100% yield
Ph MgB (dppp)NIle Ph Ph Ph
gbr 1 mol%
\:/ + PhBr ° \:\ + \:/
trans:cis = 29:71 Ph
99:1

PILTZIIMgERES SR 42%yield

-

Pd(PPh3),
Ph Br 3 mol% Ph Ph Ph
\:/ + MeLI _ \:\ + \:/
trans:cis = >99:1 Ph
1:>99
88% vyield
Pd(PPh3),

"Hex BrMg /' 3mol%  ™ex
—_— + [ _— I
\I __
97% isomeric purity
87% yield

PdfifiiE % V3 &1Lk %Z ST I HITEHPT RE

Tamao, K.; Zembayashi, M.; Kiso, Y.; Kumada, M., J. Organomet. Chem. 1973, 55, c91-c94.

Zembayashi, M.; Tamao, K.; Kumada, M., Tetrahedron Lett. 1975, 16, 1719-1722.



BEAY TV

BRAIOFA  epny0, AORBENETET
5 mol% BRREREEISELL
"Pent ' HABU "Pent
N + \_n 10 mol% -
Al'Bu, Bu —
"Bu
__ >99% isomeric purity
"Pent—— 74% yield
+ HAIBu,

Baba, S.; Negishi, E., J. Am. Chem. Soc. 1976, 98, 6729-6731.

ARZr O A TEREAER L

Pd(PPh3),Cl,
5 mol%
Br HAI'Bu,

(@) 10mol% O
+ = EEELAL LLEN
SN \_>*OCH3 O~ __
T ZrCp,Cl © _ —
R—— 70% yield OCH,

+ Cp,Zr(H)Cl 0
Okukado, N.; Van Horn, D. E.; Klima, W. L.; Negishi, E.-i.
Tetrahedron Lett. 1978, 19, 1027-1030.

ARENOFATERETAER L

Ni(acac), (5 mol%)
OO~
OCHj3

PPhs (5 mol%)
70%

O HAIBU, (5 mol%)
@ZnCI + Br@—«
OCHjg

Negishi, E.; King, A. O.; Okukado, N., J. Org. Chem. 1977, 42, 1821-1823.

King, A. O.; Okukado, N.; Negishi, E.-i.
J. Chem. Soc., Chem. Commun. 1977, 683-684.

AEZDHDHEDPTL

e

Ei-ichi Negishi
Nobel Prize 2010

ERRARAPOERICBICAShc

1) BulLi
) 2) Pd(PPh3), (5 mol%)
: | OTBS
= : opmMB O O
0.0 OTBS i B
PMP  +ZnCl, 66%
OPMB
A
OH
13 steps

(+)-Discodermolide
HO

o]
Smith, A. B.; Beauchamp, T. J.; LaMarche, M. J.;
Kaufman, M. D.; Qiu, Y.; Arimoto, H.; Jones, D. R.; Kobayashi, K.
J. Am. Chem. Soc. 2000, 122, 8654-8664.



Stillehy 7V >9

BnPdCI(PPhg),
0.7 mol%

O=P(NM62)3

RYDIE
@Br + Me,Sn @—
89%

Milstein, D.; Stille, J. K., J. Am. Chem. Soc. 1979, 101, 4992-4998.

ERODRTEMH
(a)
/\/\ ”BusanOH 96% nBUSSn/\/\/CHO

3
(@) ("BugSn)Cu("Bu)Li-LICN
(b) SO3-py, NEt3

73% "BusSn NN 2

4 5

OTf | Pdo(dba); (2.5 mol%)
AsPhz (20 mol%)
62%

1) "BuLi, DMPU

o)
2
EtO- P\)\/COQEt )13

EtO’

BRML - IBERH

ICHMZ S
MCOZE’[
6
Dominguez, B.; Iglesias, B.; de Lera, A. R.
Tetrahedron 1999, 55, 15071-15098.
BCfiFD%hR
Pd,(dba) . relative cone
2mol%h ligand rate  angle
ligand PPhs 1 145
@, 1. ®_// P(otol)s 35 194
UzSn THF, 50 °C P(2-furyl); 105 N/A
AsPh; 1100 142
SbPhs 13 142

MFEHREVWS KD BEFIR

Farina, V.; Krishnan, B., J. Am. Chem. Soc. 1991, 113, 9585-9595.

B FXIT : Pdz(dba)s

HUWHERIC EPd(dba) L EEE S NZ I EHD
=K (IPdz(dba)s:dbaTdh %
EERICZEEICHERUERLE
2 UmIRGICIEPAF/ KIFHVE
- i RIS OBIREETORRA
AERIGTlEeeN THD I EH N
CHCl; CHiE&RtT 5 &
2= 1L\ 2Pda(dba)sCHCIsIC 123

Fns

John K. Stille
(died 1989)

Zalesskiy, S. S.; Ananikov, V. P.
Organometallics 2012, 31, 2302-2309.

BAE TORS
http://chemistry4410.seesaa.net/article/261041452.html

b5 2 AX T IV EDFERR IS

R R 1T RR #
X + \ /
. H H X---Sn R X---Sn—R
Ar—Pd---C---SnR H L. i_H
I 3| |L—Pd---¢: ~Pd---C?
L R | Fll  H L~ FI{’ H
L Ar | L Ar |
open-Sg2 cyclic-Sg2 cyclic-Sg2
- . 5-coordinate Pd
SRR - BoAIERR (BT R IR
ARICEDELS

Labadie, J. W.; Stille, J. K., J. Am. Chem. Soc. 1983, 105, 669-670.
Labadie, J. W.; Stille, J. K., J. Am. Chem. Soc. 1983, 105, 6129-6137.
Casado, A. L.; Espinet, P., J. Am. Chem. Soc. 1998, 120, 8978-8985.

Casado, A. L.; Espinet, P.; Gallego, A. M.
J. Am. Chem. Soc. 2000, 122, 11771-11782.



wuhy7ru>J
Bfcfisilicate®hSD RN FZ VA X Y IUL

Ph 2= PdCl, ppy
K+2[ \7\SiF5] —— TNy
54%

[Ph\/\Pdu]

Yoshida, J.; Tamao, K.; Yamamoto, H.; Kakui, T.; Uchida, T.; Kumada, M.
Organometallics 1982, 1, 542-549.

RJOO®RE 0000 . )
}J B (aly)Pac, O § NE Lo NSV AXYILEDEEH Tameliro Hiyama

—Si
Et,N-SENEt, 3~
* MogSi / +TASF 2 2

= " : £ [PA(PPhg)4]
| 0=P(NMey); O / i TASE . : 5 mol%
' trls(d|ethylam|no)sulfon|um

! o TfO "BugN*F~
98% + difluorotrimethylsilicate . SiF3 + _ lequiv.
[(allyl)PdClI]» E& """ r-'-l.l-\b A y THE
2.5 mol% Eo) =) gbg#g'ﬁ I
(OEt)

\__/ +MegSi” X + TASF T4» Ph_ /= E*'JFH_I (s) A
76% .
mEC K BDIEGFREDTEE -
OH [(allyl)P?le]Q Ph S
Ph + Messic=—/  +TasF —=2mo% = .
=\ THF AN g0 i
Br 84% o
Hatanaka, Y.; Hiyama, T., J. Org. Chem. 1988, 53, 918-920. -
c:3a
COOEt PA(OAG), COOEt N o b
~ A~ SiFy 11O 5mol% N
+ + TASF ——— Hatanaka, Y.; Hiyama, T. o
THE 98% 50 60 70

80 90 100 110

J. Am. Chem. Soc. 1990, 112, 7793- 7794

temperature (°C)
7 U I Tb RS Tio " T osR T
~ - Me H f e
| | “EIRITE R -7 ptol/f'C\‘é'F L—Pd---¢H
Hatanaka, Y.; Ebina, Y.; Hiyama, T., J. Am. Chem. Soc. 1991, 113, 7075-7076. Ar_P|d_"CmSIF4 ek i Me
L p_tol TfO"'PdLn A pP- tOI
| r
L Ar _
open-Sg2 open-Sg2 cyclic-Sg2

inversion retention retention



HwAR-BHHAYTIVY

RIDHWS [PAEP)

1 mol%
NaOEt
2 equiv.

nBu\/\/\ph

n B
: 80%

)

Miyaura, N.; Suzuki, A., J. Chem. Soc., Chem. Commun. 1979, 866-867.
Miyaura, N.; Yamada, K.; Suzuki, A., Tetrahedron Lett. 1979, 3437-3440.

Eﬁ%%%ﬂmﬁ%wﬁmmwﬁ
Norio Miyaura Akira Suzuki

IE@\ Nobel Prize 2010
y RS

ZEBROEY ) —ILERIC
C' IEREICBNBFEERS
dragamacidin F Boscalld®

K. Eicken, H. Rang, A. Harreus, N. G6tz, E. Ammermann, G. Lorentz,

S. Strathmann, German Patent DE19531813, 1997.

K. Eicken, M. Rack, F. Wetterich, E. Ammermann, G. Lorentz,

S. Strathmann, German Patent DE19735224, 1999.

Garg, N. K.; Caspi, D. D.; Stoltz, B. M., J. Am. Chem. Soc. 2004, 126, 9552-9553.

m@momg . NN FEROROVEENOT LT Y—ILEBEAE
P Gl Y )< oo [IEREEEED TS T ENERE

F
-
)

M. E. Glendenning, J. W. Goodby, M. Hird and K. J. Toyne

CoHh O O O CeHi  CeMy, O O O CiHy  J. Chem. Soc., Parkin Trans. 2, 2000, 27-34.

__________________________________________________________________________________



AR« BHAYTIVT : VAKX TIVEDOEE

“REoRIGHEBORSE “HEORIDDEEZEDE
nH|eX "Hex_ _OH k=1.1x10"°
A HO™ K LePd(RIX LQRPd/R ——= R—-"Hex I'TPh3 .[M)‘(1-s‘1]
ﬁ - ﬁ H o Nrtiox R—Pld—Br l (HO)3B;©
o
LRPA” BR| —TEDRIGHIEH RS PPhg

"Hex A: IEEHB & B
LPdRIX  B: IGEHPd & B

OH R@ OH

”Het'(gs‘-o HE';e-Xo L2Pdl(:)OO_H ya TPh3 T
— L,RPd — R—"Hex
ﬁ HO~ ﬁ ClTl) t \nHeX R_P|d_OH k=16 x 102 (HO)2B©
L,RPd” BR, PPhy [M~1-s7]
"Hex

Matos, K.; Soderquist, J. A., J. Org. Chem. 1998, 63, 461-470. ]
Carrow, B. P.; Hartwig, J. F., J. Am. Chem. Soc. 2011, 133, 2116-2119.

KRIt:RE DIEE EEMKTFMH (BIERMIED 1 VI
0.1 = 2 L,Pd(0)
008 || s=pmeo] N a  ArPdCI(PPhs)z& Ar—R Ar—X
o] ,- PhB(OH). DR
~ 0061 / Ar Ar
g § LoPd’ L,Pd_
0.04 | R X
0.02 | B(OH)A\ y /_OH
' L, Pd -
RB(OH), Ln X
° 6 8 70 12 14 16 18 20 2 on
OH' /o equiv vs 1 NS Y2 XY ILEIIC
NATFVHEELEZRDS
Amatore, C.; Jutand, A.; Le Duc, G., Chem. Eur. J. 2011, 17, 2492-2503. F-Ic & 23 E ML B ICHET

Amatore, C.; Le Duc, G.; Jutand, A., Chem. Eur. J. 2013, 19, 10082-10093.



AR « BiEAYTIYVY  hEBEWEAFDOIER

BAIDIFHE (Y —) : C-N bond formation

Pd(OAc), 0.02 mol%
PBus 0.08 mol%
NaOBu 1.4 equiv.

120°C, 4 h

MeO

O-
Br + H-N N—-H
__/
Q Pd(OAc), 0.025 mol%
PBuz 0.1 mol% . _
NaOBU 1.2 equiv. @ >/: X LICS o T
N

@CI MY 130°C, 5 h @ IBIL7 ) —ILTERIL
>99%

Nishiyama, M.; Yamamoto, T.; Koie, Y., Tetrahedron Lett. 1998, 39, 617-620.
Yamamoto, T.; Nishiyama, M.; Koie, Y., Tetrahedron Lett. 1998, 39, 2367-2370.

E7 zZILREMUFOER

Pd,(dba); 0.5 mol%
L1 1.5 mol%
NaOBu t.4equiv. ~  /~—\ /7 ey, i
MeOOm + H-N A MeOON PCy.
\ 80 °C \

Pd(OAC), 2 mol% 95%
L1 3 mol%

CsF 3 equiv.
MeO@CI + (HO)ZBQ
RT
92%

Old, D. W.; Wolfe, J. P.; Buchwald, S. L., J. Am. Chem. Soc. 1998, 120, 9722-9723.

MeN L1

hER/WEMNFZ2E I 5Ar-PdFHEIE

THE or
nea
Pd(dba), + 1 L —— 1: L=1-AdPBug, X=Br, Ar=Ph
+>10AX 257 b X 2 L=2-AdPBus, X=Br, Ar=Ph
THF or I~ 3a: L=PBu,, X=I, Ar=Ph
PdL2 + 40 PhX ﬂ/ 3b: L=P'Bug, X=I, Ar=2,4-xylyl
0°C

XiriGEmIBERITICT
ﬂ 3 EELL*% EEEWL\

Stambuli, J. P.; Bihl, M.; Hartwig, J. F.
J. Am. Chem. Soc. 2002, 124, 9346-9347.

BusPZHWSEK « EHDY T2 YT Bu.piisshk - sgmhy 7Y w50

Pd,(dba)s 1.5 mol%
PBus 3.6 mol%

Cs,COj5 2 equiv.
80°C,5h

86%

94%
Littke, A. F.; Fu, G. C., Angew. Chem. Int. Ed. 1998, 37, 3387-3388.
Littke, A. F.; Fu, G. C., Angew. Chem. Int. Ed. 1999, 38, 2411-2413.

Littke, A. F.; Dai, C.; Fu, G. C., J. Am. Chem. Soc. 2000, 122, 4020-4028.

Pd,(dba)s 1.5 mol% K3PO, 2 equiv.

PBu; 6 mol% Br + (HO),

CsF22equv. /~—~\ /~—\  //—\ T rmmmmmeiiieeeee- . .
80°C,5h : !

StilleAy 7V I UTHEEM

91000000 TON!!
(100 °C, 24 h)

Pd(OAc), 0.000001 mol%
L1 0.000002 mol%




=5H « REDYTIVD

= .
RIIDHRS Pd(PPhs),Cl, 5 mol%
Cul 10 mol%

B L Et,NH (solvent)
+ H——Ph -
RT, 3 h

Sonogashira, K.; Tohda, Y.; Hagihara, N., Tetrahedron Lett. 1975, 16, 4467-4470.
}imﬁtﬁ PO BRETFSEZEFENMLT
DIVIKA—RFETFTHYTI>VY

——Ph Ar—X
Me Me
- 2 OH

90% yield
100% regioselective

Ar Ar
L,Pd’ LoPd]
\ X
W
Cu—X Cu—=——m"Fh
H—==—Ph R NH*X-
+ R3N
EEBETFIV <‘:5E@7)la=\=/ RIS EMIOM LT e "
(0]
= N~ "OMe
Sonogashira, K., J. Organomet. Chem. 2002, 653, 46-49. M/s“ Meo)kh'?;r
Eﬁ?{b%f‘iﬁ*ﬁéoi& <0)“_ ﬁﬁﬁéh% Dakin, L. A.; Langille, N. F.; Panek, J. S., J. Org.ArChem. 2002, 67, 6812-6815.
1) Arli Si(CeH13)s A
Ar = E
Si(i-Pr); SiCeHia)s Si(i-Pr)3 < )

I 1) Pd(PPh3),Cl, Pd(PPh3),Cly, Cul,

I then H,O, DDQ (76%)
1,4-benzoquinone,

2) Zn(OAc), (98%) 1,4-benzoquinone,
3) NBS (56%) Cul, i-Pr,NH (94%) i-Pr,NH, T6
—» A = _— —_—————
4) Me;SiC,H r 2) Bu,NF (99%) (32%)
Pd,dbas, PPhs,
Cul, i-ProNH (100%) .
”_. 5) KZCO3,2MeOH (98%) ”” 2V ”/7"?.9: b/EEIJE&ﬁT%A
Si(i-Pr); Si(-Pr)s A ﬂﬁﬁﬁ'f IF=)L E lc

Neuhaus, P.; Cnossen, A.; Gong, J. Q.; Herz, L. M.; Anderson, H. L., Angew. Chem. Int. Ed. 2015, 54, 7344-7348.



EEAK - Heck =it

=] &=
R DIRS Li,PdCl, 2 mol% o

HgC o CuCl,, NaCl “
©/ . O,, HCI _ WOMe RIS FERKERZ
S ome ~ Meon St s LT
RT, 24 h 60% SR s % AN U T AbisqL
Heck, R. F., J. Am. Chem. Soc. 1968, 90, 5518-5526.

Heck, R. F.,, J. Am. Chem. Soc. 1968, 90, 5538-5542.
PdCl, 1 mol%

| CH5;COOK 1.2 equiv.
=+ >
N CH5;OH

120 °C, 2 h 90%
Tsutomu, M.; Kunio, M.; Atsumu, O., Bull. Chem. Soc. Jpn. 1971 44, 581-581.

% Richard F. Heck
Nobel Prize 2010

Pd(OAc), 1 mol%

SRENPL " NSH
neat s, INATUEFU—LEES E

Heck, R. F.; Nolley, J. P., J. Org. Chem. 1972, 37, 2320-2322. H9ZEDE L THRW

RIivtEE base:H* | b0 Ar—X bAoA PAEE’\U),*\FH
base E&{bRufdAN
/H /Ar
LaPd_ LPd d(PPhy),Cl, O
Ar X X ©/ \© r-]\N
r s rRJ/ O
A
R H R A ~H
L,Pd” Ar L,Pd. 8 steps -
\X X Me/ NH

Overman, L. E.; Paone, D. V.; Stearns, B. A.
R™L.Pd J. Am. Chem. Soc. 1999, 121, 7702-7703. (+)-calycanthine




AILIRZIEEYID a-7 ') —IlAE

(RFBRED)RADIHRE
Pd,(dba)z 1.5 mol%
Tol-BINAP 3.6 mol%

NaOBu 1.3 equiv.
0 & | |

Pd(dba), 7.5 mol% Pa-tol), S—P(otol), “ ,
DPTF 9 mol% P(4 tOl) Fe | \
. . 2
o KN(SiMes), 2.2 equiv. ‘ @—Pwto')z; StephenL.  JohnF.
Br+ N DTPF ! Buchwald Hartwig

o) : Tol-BINAP

Palucki, M.; Buchwald, S. L., J. Am. Chem. Soc. 1997, 119, 11108-11109.
Hamann, B. C.; Hartwig, J. F., J. Am. Chem. Soc. 1997, 119, 12382-12383.

TV FARRLZRIEADER T
Pda(dba)s 1 mol% : |
0 (S)-BINa,IAsl;’ 25 mols o OO ppn, BCFZEARFRAMFICEE

Br NaO'Bu 2.0 equiv. ! 2
+ = ;\I/Ph ~ : = ;\rPhi Pthi

850/0, 94% ee

Spielvogel, D. J.; Buchwald, S. L., J. Am. Chem. Soc. 2002, 124, 3500-3501.
Hamada, T.; Chieffi, A.; Ahman, J.; Buchwald, S. L., J. Am. Chem. Soc. 2002, 124, 1261-1268.

28ENOKBH o

SN .
Y Pd(dba), 10 mol% F ;
Ph  (R)-Difluorophos 12 mol% |:><O !
+ NaO'Bu 2 equiv. PPhy;

PPh
toluene, 80 °C F><O °!
MeO OMe 80% yleld Ph F
94% ee (R) D|fluorophos

Br
Liao, X.; Stanley, L. M.; Hartwig, J. F.

J. Am. Chem Soc. 2011 133, 2088-2091.

talwamaqumone H (-)- talwamaqumol B



Pd(ll)h5Pd(0) DFEE

FREERIDAIIC K 5ETRID
reductive BIZIXEEH Y T o Tl R

X M-R R At N AN
y /7 elimination o S ANERE 3 ~/ reductive
LnPd\ - LnPd\ L,Pd(0) YA DBRAS NS (ER) /ellmlnatlon LnPd(0)
X substitution R - R-R L,Pd T4 R.=— -— R
\
—y SEX — R
Y i‘ﬁkck% lil‘ﬁ
Rz R’ p-hydride reductive
X RoN-CH,R’ /N\( _  elimination _H  elimination
LPd_ o LPdl X L,Pd ~ L,Pd(0)
x  Substitution X R R X
- N=
R X~
MRAT7 1 VICKBETRID N BIH#E (outer sphere mechanism)
*Nu +
+»/\reductive LaPd(0) + NU_P_R3
X PRs o PRs elimination X
L,Pd - LPd_— X _
Ny substitution (:X bR reductive
__:Nu s 13 elimination n
LaPd_ ————L,Pd(0) + Nu—PRg
Ny X -

PE#4E (inner sphere mechanism)



