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it - Trost7VIL{t

RIIDEHE o o PdiXfiiiEE TH R : Tsuji-Trost allylic alkylation
AN O O R N
P|d E’[O)J\_/U\OE’[ A « Pd(0) cat. \/\/ u
CIde:CI > EtO OEt " + :Nu > . +
X
N | NY\
n-allylﬁﬂﬁ?rti*}?*?qﬁl%”éﬁ(D‘% Rk R\/ - R

2Nt

pg  — Pd(0) + AN NL?/ \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
Kﬁ&ﬁﬁ(é‘lﬂﬁﬂﬁt) inversioB\ R~ _FR inversion
Nu 7
T
Cli,,C J 2B DKZERZZEHRLU TR
A Bu
M M
R/\)\R 1 mol% 2.5 mol% eoiyj\o © "
o o RN H,oa&m'
R = Me, 50% vyield, 97% ee Pd” a7 VJILHREEICEWT
MeOMOMe R = 'Pr, 96% yield, 88% ee N =~ 170y
R = Ph, 99% yield, 99% ee IRRA7142DNZ 2V ADVMURLY
_’
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.



JARAAy TV  RIBEREFHKRET

RIoH RSV AXTIVIEDFER
Pd cat.
Ni - Ni
RIGDEE M : Et,P” B Et;?” B
Chatt, J.; Shaw, B. L., J. Chem. Soc. 1960, 1718-1729.
— L GEITY — —
A E BT RS BELEIfIN - BB OEER TR I TV
L,Pd(0)
Ar—R Ar—X
\S JEU ph—cl
AN
Et
Ar Ar &
/ / ;
L.Pd_ L,Pd__
R X | ,
Uchino, M.; Yamamoto, A.; lkeda, S.
‘\// J. Organomet. Chem. 1970, 24, C63-C64.
M=X " M-R SORNYTUVIDHEE
RSO  w-rEmHoLEIC D BHNELS (dppeNCl,
\ X Ph—Cl + EtMgBr — °~ Ph—Et
B - R - Comuh v T UL REHYTUY o 08%
M = MgX, Li; cat: Pd or Ni M = ZnX; cat: Pd or Ni RISHERE £ FIRS (C120E
Stilleh v 7V >4 whhyFUvs L:NiX; + 2RMgX’ —> L,NiR; + 2MgXX’
M = SnRys; cat: Pd M = SiRs (+ base): cat: Pd 1
K EENYTUY B - AR Y T FaliRs o RIXT == LaNIROK + RK
M = BX2 (+ base); cat: Pd M = Cu (with alkyne); cat: Pd

Tamao, K.; Sumitani, K.; Kumada, M.
J. Am. Chem. Soc. 1972, 94, 4374-4376.
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BEH - EEHAYTIVY
ZEEACAIF DR NOT 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 (%)
[\

Ph,P PPh, Ph,P PPh, Ph,P  PPh, gppa 182 F 31
d d dppb e Cl 95
ppe pPP PP 5PPh, 84 4 >
[\ @—PMGZ dppe 79 | 80

Me,P  PMe, Fe dmpf dmpe 47
dmpe =t=,—PM dppb 28

= PMe OEt,P 6

Kohei, T.; Koji, S.; Yoshihisa, K.; Michio, Z.; Akira, F.; Shun-ichi, K.; Isao, N.; Akio, M.; Makoto, K., Bull. Chem. Soc. Jpn. 1976, 49, 1958-1969.

h TV AXFIVEICE T B R =FRIEET PR 5 R

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

ZIVTrZIbMgZfE>S & 2L 42% yield

—)

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

"Hex +Bng /' 3mol%  ™ex

| _
97% isomeric purity
87% vyield

Pdftif =AW 5 &Iz TR ICHITHRTHE

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.
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BRAIOHA  cupenyc,  AIDRGENETET
5 mol% BRRERETSEBLL

Pt | HAIBu, Pt
en o en
o + 10 mol% .
Al'Bu, "Bu —
"Bu
__ >99% isomeric purity
"Pent—=— 74% yield
+ HAI'Bu,

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

ARZr OV ATEREEAER L

e

Pd(PPhc;,szz Ei-ichi Negishi
Q e Q Nobel Prize 2010
Br Uz
(0] 10 mol% 6]
o) * E} 0
_ OCH _ . - .
TMZ g B ERRAYOARKICBISAZI NI
rCp _
R—— 2 70% yield OCH, 1) BuLi
+ CpoZr(H)Cl (0] ] 2) Pd(PPh3),4 (5 mol%)
Okukado, N.; Van Horn, D. E.; Klima, W. L.; Negishi, E.-i. : | OTBS
Tetrahedron Lett. 1978, 19, 1027-1030. \/\‘/k;/\OPMB 0__0O
0.__0O OTBS | : hd
PMP  +ZnCl, 66%

EHREROFACERENSER L o  dewe

Ni(acac), (5 mol%)
PPhs (5 mol%)

O HAIBU, (5 mol% O
OCHjg OCHg —

70%
Negishi, E.; King, A. O.; Okukado, N., J. Org. Chem. 1977, 42, 1821-1823, (+)-Discodermolide

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

S=4SER \ \ °
ARZDEDHED LI 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 7> 9

BnPdCI(PPhg),
0.7 mol%

O=P(NM62)3

RDIRE
@Br + Me,Sn @—
89%

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

CHO
/\A ”Bu38n OH 96% "BusSn/\/\/

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

0 1) "BuLi, DMPU
EtO- P X _CO,Et .
EtO’ 2 73% MBugsn” N NN COE
4 5
OTf | Pdo(dba); (2.5 mol%)
BRMb - IBEFM iﬁl AsPh; (20 mol%)
ICHMRSD 62%

6

Dominguez, B.; Iglesias, B.; de Lera, A. R.
Tetrahedron 1999, 55, 15071-15098.

Bl F D3R

Pd,(dba . relative cone
22}510|°/33 ligand ‘rate  angle
ligand PPh; 1 145
<::>_4 +n&%SW;/__§ﬂpﬁ§*,<::>_47 P(otol); 35 194
THF, 50 °C P(2-furyl); 105  N/A
AsPhs 1100 142
SbPhy 13 142

MFEHREVWS KD FEFIR

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

&%} : Pdo(dba)s

HWXHRICIEPd(dba) L& S ND 2 &EHD

=ZAZ4(FPdz2(dba)s-dbaTdh %

EER{LFHBEICH B EEE

fefZ UiRmICIEZPdF/ FIFNEEND

- ERISOBIREETORRA
AERIGTlEeeN THBZ EHZ W

CHClz CHiERILT 5 &

Z N UVEPdz(dba)s-CHCIzIC 78 %

John K. Stille
(died 1989)

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

BAFE OB
http://chemistry4410.seesaa.net/article/261041452.html

b 52 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
___ - e 5-coordinate Pd
IR - BoAIERR (AR TR 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.



hhy7I>9
Siicfisilicateh 5D A X7 Ik

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.

=] =
Hi*ﬂo)iﬁn — = Tamejiro Hiyama
O [(allyl)PdCl], i NEt, _.F/ 5 RSVAX 9)[/1'30)E¥%H]
2.5 mol% : I '
+ [/ +TASF —2 0% | EtN-SENEL, 9N ; PA(PPh,)
, Mess O=P(NMey) O /7 TASF || : ool
Etrls(d|ethylam|no)sulfon|um e TfO "BuyN*F~
98% +difluorotrimethylsilicate SiFs | _ lequiv.
[(@lypPdCll, ot P THE
2.5 mol% BREOERETSN i
R FEEE KO* V8
\—/ *+MegSi” X+ TASF i \7;//_ % F B n]RE (5) ER—
’ mEIC S BIUMFIFEEDEER -
[(allyl)PdCI], Ph
Ph OH 2.5 mol% — -
+ MegSi—=—'  +TASF —— =~
= THF AN g o —
Br 84% ®
OH
Hatanaka, Y.; Hiyama, T., J. Org. Chem. 1988, 53, 918-920. -
o:3a
COOEt PA(OAG), COOEt o
_~__SiFy 1O 5mol% XX ®
NNV, + TASF ————— Hatanaka, Y.; Hiyama, T. 0 S R S A S A
98% J. Am. Chem Soc. 1990, 112, 7793- 7794." temperature (°C)
7Y I TE RIS 7o I T
Z BT H RS Mol O L H
Hatanaka, Y.; Ebina, Y.; Hiyama, T., J. Am. Chem. Soc. 1991, 113, 7075-7076. Af—Pd"'C"'S'F4 plo)) _SiFy  |L—Pd---Cqp
! pol TfO---PdL, | pol
| Ar
L Ar _
open-Sg2 open-Sg2 cyclic-Sg2

inversion retention retention



AR -EBHHAYTIIVY

RADIRSE [PAPPYS)]

1 mol%
nBU\¢7%\B/O
\
-0

NaOEt
2 equiv.

nBu\é¢%\¢¢%\ph

Br.__~
+ \/\
o THF 80%

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

@ﬁf%%?mﬁ%@ﬁ&«@ﬁ

dragamacidin F Boscalld®
K. Eicken, H. Rang, A. Harreus, N. Gétz, 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.

Norio Miyaura Akira Suzuki
Nobel Prize 2010

ZEBROET Y —ILERIC
C' IBICHNBFELELGS

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

BEDFDERN\DIF

F

F FF
Cs"'ﬂ‘{j}*B(OH)? Pd(PPhg)4, NayCOg
CsHy4 O O O CsHiy

__________________________________________________________________________________

FEOROYEEN\QT LT ) —ILEENE
NEEEHZEDRITS I EHATEE

—

M. E. Glendenning, J. W. Goodby, M. Hird and K. J. Toyne
J. Chem. Soc., Parkin Trans. 2, 2000, 27-34.
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“_HEORIDEBODIRE —EORIGDREZEDEA
"Hex "Hex. _OH _ s
5 o B LPdRAX A PPhg =10 X190
i L,RPd — = R—"Hex | [M~T-s71] _
ﬁ ﬁ H o Nrtiox R—Pd—Br (HO)3B
6 l
LRPd” BRy| —TEMDRIGHHED RS PPhg

"Hex A: IEEHB & EERZRK
LPARX  B: i§EHPd & FEFRL

OH R@ OH

”Het'(gs‘-o HE';e-Xo L2Pdl(:)OO_H ya TPh3 T
— L,RPd — R—"Hex DA
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. i
qu! g Carrow, B. P.; Hartwig, J. F., J. Am. Chem. Soc. 2011, 133, 2116-2119.

RIitEEDIEREEEMKFE EIEREDT 1TV
0.1 = 2 L,Pd(0)
008 Ll e=pveo] N a  ArPdCI(PPhs):& Ar—R Ar—X
5 [ E PhB(OH).D R
= 0061 / A Ar
8 . é L,Pd_ L\Pd__
0.04 L R X
0.02 | B(OH)A\ A /_OH
[ L,Pd -
RB(OH), mn X
° 6 8 70 12 14 16 18 20 2 on
OH /o equiv vs 1 kS YR A ILLRTIC
nNasyoiEELEZRDS
Amatore, C.; Jutand, A.; Le Duc, G., Chem. Eur. J. 2011, 17, 2492-2503. F-Ic & 2 EM(LE BEEICHETT

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



AR BRHAY TV VT i hEBWEAFOILERR

RUIDFHE (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
7/

H
>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.

Pd(OAc), 0.025 mol%
PBug 0.1 mol%
NaOBu 1.2 equiv.

130°C,5h

@ Q?ﬁ:’%ﬁﬁf\ Lic<h o7

b IBE7V—-ILTERID

E7 1 ZIVREMFOER

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

HhEEWRMNFZH I DAr-PdFEE

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

XiRiEmIBERITICT
ﬂ SEBE=HER

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

BusPZHWSEHK s BHEDY TV YT Bupiissk - sghy 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 7l LTHEER

91000000 TON!!
(100 °C, 24 h)

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




=SE « REDYTIVY

= &
RIIDIRES Pd(PPhs),Cl, 5 mol%
Cul 10 mol%

©/\V Br o Et,NH (solvent)
+ H——Ph -
RT,3 h
Sonogashira, K.; Tohda, VY.; Hagihara, N., Tetrahedron Lett. 1975, 16, 4467-4470.
)EWI%*% L,Pd(0 BEETFAEZEFENLT
AIWNRX— EETTHYTIVY

——Ph Ar—X
Me Me
: 2 OH

90% yield
100% regioselective

Ar Ar
L,Pd” LoPd]
\ X
W
Cu—X Cu—=———mP"Ph
H—==—Ph RyNH*X"
+ R3N
FRBEVIVERFEFZIVFVEREIDEHR 7O LT 5 Y
(0]
= N~ "OMe
Sonogashira, K., J. Organomet. Chem. 2002, 653, 46-49. M/\SH Meo)kh'?;r
Eﬁ?{b-}f‘iﬁmijf& (@‘g 9%3“% Dakin, L. A.; Langille, N. F.; Panek, J. S., J. Org.ArChem. 2002, 67, 6812-6815.
1) ArLi Si(CgH13)3 Ar )
Ar = E
Si(i-Pr); Si(CeHira)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) Me5SiC,H r 2) BuNF (99%) (32%)
Pd,dbas, PPhs,
cul, i-Pr,NH (100%) .
”_. 5) ;20103,2Me0H (98%) ”” ) )l/7't’9: b/%@JﬁﬁﬁT%A
Si(i-Pr)3 Si(i-Pr)3 6 Hﬂ{%ﬁ T I a: —_— } LE “-
Pla Pib Ar P2 Ar t-P12-(T6), Pd%1§9 TCEQ1BE,‘J:E1BT\94 y‘:

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



BEEAK » Heck &It

= e =
RYDIFE Li,PdCl, 2 mol% o

HgC o CuCl,, NaCl Q
. O, HCI _ OMe BRI EHKE%
S ome ~ Meon st - L C
RT, 24 h 60% fRH AR 2z Rw N U T AR E(L
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.

Pd(OAc), 1 mol%

”Bu3N 1 equw A
neat

e, INOTUAETU—ILEES &
Heck, R. F.; Nolley, J. P., J. Org. Chem. 1972, 37 2300-2322. HOZEDGELTHERW

% Richard F. Heck
Nobel Prize 2010

RIS base:H* | b0 Ar—X rZibvhOoA RAF&/\U),*\FE
base EZ{LR9fIhN
H Ar

L,Pd] L,Pd. dPPh)Cl, O
Ar X X ©/ \@ Bn-N
i / O

Ar /
R—//\_ /H R_/\ /AI’ ‘H
LnPd_ Ar L,Pd_ 8 steps JAY
X X Me NH

Overman, L. E.; Paone, D. V.; Stearns, B. A.
N J. Am. Chem. Soc. 1999, 121, 7702-7703. (+)-calycanthine
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(RMBFRED) BRI DS

Pd,(dba)s 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 t0|)2 Fe | \
o KN(SiMey), 2.2 equiv. ‘ @—P«Hol)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.

IFYFABROGRIGAOEH R
Pdg(dba) 1 mol% ! :
S-BINAP 2.5 mol% o | OO pph, M FZEARFEMFICEE

NaO’Bu 2.0 equiv. | 2
N/Ph \@ = ;\I/Phi 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.

28BANOWH o

SN -
Y Pd(dba), 10 mol% F>< ;

Ph  (R)-Difluorophos 12 mol% F o I

+ NaOBu 2 equiv. PPh?E
toluene, 80 °C

F
MeO OMe 80% yleld Ph F><

94% ee (R) Difluorophos

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

BRERERICAIIC &K 5ETRIG

X wmem r [reductive BIZITEEAH Y T > Tk y R
/ - / elimination PRV N N Y reductive
LnPd bstitut LnPd\ L,Pd(0) YA DBASNS(ER) /ellmlnatlon L,Pd(0)
x  Substitution R -R-R LPd —— p— — o
\
= R
P IVEICLBDIETRID
Rz R’ B-hydride reductive
/X RoN-CH,R’ /N\( - elimination /H elimination
LnPd_ o LaPd_ 4 X LnPd_ ~ L,Pd(0)
x  Substitution X . = X
- N=
R X~
MAT7 1 VICKBETRID B4 (outer sphere mechanism)
/\:N“—» L,Pd(0) + Nu—PR
+ reductive o) UT s
X PRs o PRs elimination X
L,Pd - LPd_ X _
Ny substitution (:X bR reductive
__:Nu s 13 elimination n
LP] = LPd(0) + Nu—PR
Nu X~

I E#4% (inner sphere mechanism)



