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Thermal Decomposition of Bié(phosphine)platinum(lI)
Metallocycles

PhaP)Pt_ (Ph3P)2Pt< (Ph3P>2PtC|

45x10%s™ 41 x10%s™ 0.54x10* s’
at60°C at 60°C at 120°C
(PhgP),Pt. ) (Ph3P)2PtQ (PhsP)th;:l
HsC
0.40x 10* s~ 1.7x10%* & 1.0x10* s™
at 120°C at60°C at 120°C

Rigid metallocycle does not allow Platinum and -hydrogen to reach cisoid conformation

Whitesides, G. M. et.al. J. Am. Chem. Soc., 1976, 98, 6521



Geometrical Rigidity Around a Transition Metal Center

N-Me Me~._,;T4Me Meaqy = Me decomposition
|
I:_Pld—Cl Me‘—-—P:d—CI Me—-—P:d—NHz complex temp, °C
NH(CHa) NH(CHs)» HoN
1 <r
1 2 3
2 68
3 80-85
M oM *MjMe Mewy
Moy ™ Mes—N _ 4 108-109
—_ —Pd—NH Me .
Me=—Pd—NMe, Me™ o |
Me,N N ) 5 76-79
5 149
4 5 6

Stablization by geometrical rigidity around the metal center:
Reluctance for the complex to undergo changes of
the bonding angles between rigid ligands and the metal

Zetterberg, K. et.al. Organometallics, 1991, 10. 3806
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Me~._,'{]‘Me 2 equiv F3CCOLH HaC N(CHg)2 Pd black
Me=—Pd—CI - 1
NH(CHa)a 0°C
, 86%
MeMe
Me mu—ny“
=N 2 equiv F3CCO,H HaC_N(CHg),
Me=—Pd—NMe; > \( * Pd black
MeZN\) 0°C ~
. (86%)
Me
> aMe H3C QH3
Me~._|}j‘ benzene, rt = »CHjg
Me=—Pd—NH; > r\'|l=d NH
HoN. > (86%) Y
HoN
3

Zetterberg, K. et.al. Organometallics, 1991, 10, 3806



Thermally Stable Complexes Containing Acyclic Alkyl Ligands

Cl
d

S S.
[CN—{Q}POI +  Pd(PEt)3Cl, — CN<:S,P

\
) PEt,

demposition in
hexane at 75 °C

MgCl
s. Cl Y Me S<
N—<. _Pd — N—<_Pd
C _<S’ “PEt, Me _<S/
demposition in
hexane at 75 °C

Reger, D. L. et.al. Organometallics, 1991, 10, 902



Mé “PEt,

Me /(
N—<__Pd_

Me PEt3

Me_ S
N—<__Pd

Mé S PEt

Me S
N—<__Pd

Me S \PEt3

PN

|Isomerization of Alkyl Ligands
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-
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toluene, 75 °C

K=10
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toluene, 75 °C

T

toluene, -40 °C

K<0.1

-

toluene, 120 °C
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~&_Pd

S
S N
PEt,
1.6 kcal/mol free energy
difference between 1° and 2° in
the absence of steric constrants
< Pd
PEt,

-~
S”  “PEtg

CN Cyanide substituent has
stablizing effect on partial
negative charge on carbon

/S ~

S “PEt,

Reger, D. L. et.al. Organometallics, 1991, 10, 902



Mechanism of Isomerization Reaction

Scheme 11
i PEt
(— S & == MenNCE
Scheme III
s ~ PEt3 -PEt3 P ~
% Me,NCZ™ “Pd
MeNC$ tg” d\/\ ""PE_ ~Ng

\\ . .
LV
PEt3 —PEt /s\ /

7
MezNC\.s ,Pd
57y

7
.y k¢
MezNC/‘ \
\s/ 7/ -.—P.E__

Inhibition of isomerization reaction by added phosphine
Inhibition of isomerization reaction observed in donor solvants

Reger, D. L. et.al. Organometallics, 1991, 10, 902
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Stereochemical Course of the C*sp3-TM Bond Formation:
Oxidative Addition of Organic Halides

]
R' CO, MeOH R
Rz/k"H : R2-\/'H
Pd(PPh3)oX COoMe
0 / retention
Pd¥(PPhg)4
nucleophilic

* 1 | displacement - o

R P CO, MeOH
2 A 2 X! IPd(PPhg)X —>  g2RICOMe

X

inverson
known absolute

-
configuration
\ R
CO, MeOH =1

-2 A~Pd(PPhg)oX - L
H Rz COQMG

homolytic C-X bond
cleavage (radical)
racemization

Stille, J. K. et.al. Acc. Chem. Res., 1977, 10, 434



P

Stereochemical Course of the C*sp3-TM Bond Formation:
Oxidative Addition of Organic Halides

Ph Ph P(0) complex R X iny::sion
Pd’(PPhg)s IPAPPRYX o MeOH, RRYCOMe 0
H H Pd (Pph3)4 D Cl 74
Ph .
R/k)’('H Pd’(PPhg)y D CI 100

Pd®%PPh3)sCO D Cl 100
\ Ph MeOH Ph

' Pd%(PPh D Br 69
R/kl'_:Pd(PPhS)cox - . R&SCOZMQ (PPhs)s

Pd®(PPh4)sCO
Pd°(PPhs), Me  Br 90
Stille, J. K. et.al. Acc. Chem. Res., 1977, 10, 434
X Pt(PPh3)3» N
N’ (70%) N
" H ypy——Pt(PPhs)Br
B H 3
™ "CH, HsC
[a]p +17.3° (CH,Cly) [a]p -2.8° (CH,Cly)
[M]p +40.8° (CHoCls) [M]p -19.% (CHClp)

Sokolov, V.1 Inorg. Chim. Acta., 1976, 18, 1.9



Stereochemical Course of the C*sp3-TM Bond Formation:
Oxidative Addition of Alkyl Tosylates

B-H
oxidative elimination D D
addition of Pd D H E—— =
with inversion 2 PdLn t-Bu H
- t'BU O h—
D H H H
_> o
D H p-D t-Bu" D
B 2 _OTs Pd/PtBusMe elimination
- u &
H'D dioxane, 70 °C B-H
eliminaton D H
diastereomericall > .
y Q, H t-Bu D
pure PdLn ___
. - t-BU N
oxidative H D H D
addition of Pd —>
with retention BD  tBU H
elimination
1. NaBD,,
1. (9-BBN-H), H D BF5 Et,0 DH oH n-Buli,-78°C QH oTs
t-Bu—=—H - X 3 > H:.
2. CD3C02D t-Bu H 2. NaOH, t-Bu |:| D TsCi t-Bu 5D
H20, o
(73%) (77%) (83%)

Fu, G. C. et.al. Angew. Chem. Int. Ed. 2002, 41. 3910
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Stereochemical Course of the C*sp3-TM Bond Formation:
Oxidative Addition of Alkyl Tosylates

B-H
oxidative elimination D
addition of Pd H —

D

with inversion &PdLn t-Bu Ha
t‘BU N

D H Hp :Hc

B-D +Bd D

D H
t-Bu 3 OTs Pd/PtBUzMe inversion _10 elimination
H'D dioxane, 70 °C retention B-H
elimination D . H
—
Q H t-Bu D
PdLn __| :
> t-Bu”™ 3
oxidative H D H D
addition of Pd — >
with retention _ BjD . tBd H
elimination
Ha
O H Pd/PtBusMe D p Ho. He He
OTs — — 2%
Ho tBu)ﬁ{D ) dioxane, 70 °C  Bu Ha tBu>=< D 82% of [Pd(Pt—BuzMe)zH(OTs)]
M 1 was also isolated from the rxn.

v

——— S S g U
5.8 5.7 5.6 5.5 5.4 5.3 5.2 5.1 5.0 4.9 ppm

Fu, G. C. et.al. Angew. Chem. Int. Ed. 2002, 41, 3910



Stereochemical Course of the C*sp3-TM Bond Formation:
Oxidative Addition of Alkyl Tosylates

D Hg
H t-Bu D
DH or1s DEAD, Zn(OTs), DH oTs  Pd/PtBuMe RH pdin
i< = e K —
tBu 3 7p PPhg tBu 5 °H dioxane, 70 °C Bu 5 H, D
57% —
1 (57%) 2 - - t-Bu Hs
inversion =10
. - Hyg
retention
QH ors Pd/PBuMe D: He  He :D He
He tBuAD:(H dioxane, 70 °C gy D tBu H
M 2
T T
Ha
O H D D H H He
.y tB 3 OTs Pd/PtBusMe b c
b u H: 5 dioxane, 70 °C By Ha By D
N
N ———— e AR —

Fu, G. C. et.al. Angew. Chem. Int. Ed. 2002, 41. 3910



Stereochemical Course of the C*sp3-TM Bond Formation:
Electrophilic Cyclopallida tion

E ; pdll & ;__}i,dn l: dnjl"' D IIE,Jdn

C-H insertion

(R) (S) (retention)
H DR Dr
pd" gd“ B ..... v dﬂ
Ns Sg2 mechanism
(ZLJ -
(R) (inversion)
1) LIAIH,
OH 2) TsCl,
H pyndlne SOClz H
COzMe
3) LiAlH,4 (77%) LIA|H4
) (64%)
Methyl (R)-)-Mandelate  (53%)
1) HNO3 H OH
HQSO4 D’ Li HaSO4 CH3
- CHj —_— H ——————

2) seperate ortho N lia NH CgHsNO, o
and para by Oz s OH 91 OA d4
distillation (100%) (62%) 40% ee

(19%)

Flood, T. C., et.al. Organometallics 1996, 15, 4228



Skraup Synthesis
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Stereochemical Course of the C*sp3-TM Bond Formation:
Electrophilic Cyclopallidation

CHs
CHg
e M Me, I Mg HN—H
D p'd Dz P|d-O 0]
N ~ conditions \ 2 (S)-(+)-leucine (S)
N _ N A Ny
Z Na,CO
Z 23
MeOH, rt Z
(R)~(-)-1-d 7a
91% dy, 40% ee reagent conditions % de of 7a® % net retention
PdCl, H,0, MeOH 17 44
K,PdCly H,0, MeOH 22 58
Ky/Kp ~ 11 determined =~ Pd©Adz  CH:Cl 36 94
with racemic 1-d 2 (R)-1-d was 91% d,, and the d, portion was of 40% ee.

b Diastereomer ratio of 7a corrected for 4.5% each of (RS)-dy and
(SS)-ds which come from unlabeled (achiral) starting 1.

CHg CHa

(S CCHs & A~chy
Me HN—H (R) D HN—WH
(S) D3 P:d-O O Mens P.d'O O
N_ _H N
~ ~
&J X i
58.82 5 8.77

Flood, T. C., et.al. Organometallics 1996, 15, 4228



Stability of C*sp>-TM
center

Stereochemical Course of Stereochemical Course Of
Csp3-TM Bond Formation Csp3-C Bond Formation

Methodology For
Asymmetry Transfer




Stereochemical Course of Conversion of a C*sp3-TM Bond

Cl

||”D
H

(R)-1
81.4 % ee

Into a C*sp3-C Bond

SnMe4

1.0 equiv. Pd(PhsP), Q\%DH 1.85 equiv p-NOaCeH:Br @\?\DH
> 0
_ E’d(Phs)z HMPA, Ar, 65 °C Me
Cl (92%) 31.5% ee
74% inversion 52% retention
B 1.6 mol% PdCI(PhsP)>(PhCH,)
Ir MesSn D
©/kAD > S2H 13% overall inversion
HMPA, Ar, 63 °C, Me
(R)-2 (71%) 8% ee
61.4 % ee
Br o Br
1.6 mol% PdCI(PhsP)>(PhCH,)
/] D
o " o
HMPA, Ar, 63 °C,
61.4 % ee (71%) 0%ee

Stille, J. K. et.al. J. Am. Chem. Soc. 1979, 101, 4981



Stereochemical Course of Conversion of a C*sp3-TM Bond
Into a C*sp3-C Bond

D H
t_Bu)g(OTs
1 HD
+

9-BBN-Ph

Pd/PtBu,Me

1.2 equiv NaOH
dioxane, 70 °C

Hqa

overall
inversion

overall
retention

- —

t-BuA( Ph

inversion

retention

=6 inversion

D H
t-Bu/[%(OTS
2 H

Pd/PtBu,Me

=6
retention

Hp

Ph
__>
t- Bu&(
overall overall
retention inversion
cat.
O H Pd/PtBu,Me 0 He
A _OTs (-BBN)—Ph ——081* "~ Ph Jog=12.7H
'Bujg( (&-85N) 1.2 equiv NaOH & o ‘
OH dioxane, 70 °C
cat.
QH PA/PtBu;Me Q He
tBu/(:(OTs (9-BBN)—Ph m tBuA(Ph Jap = 4.7 Hz
H D dioxane, 70 °C

1.2 equiv NaOH

dioxane, 70 °C 9-BBN-Ph

He

.

T T
2.2 2.1

T
2.0

" R, G."C. et'al. Anges. Chem. Int. Ed. 2002, 41. 3910



Stereoselective Coupling of a Csp3-TM to a Sp2-Hybridized

Carbon
H 9 1
-CO R! i« Mr2 R CO,H
—_— O _____ - I
0 RIZEM R'7z R?
H L, H
Ph,P
O i) Ni(COD), (1.0 equiv) o 2NN PPh,
ligand (1.1 equiv) dppb
O THF,66°C,3h pp 002 +Ph/U\/\COQH (1) N~
1 i1) PhyZn (2 equiv), A (1 equiv) 2 = N7
O THF, 12h,25°C bipy
ligand 2:3 Combmed Yteld (%)
dppb <§ >95
bipy 37:63 /
neocuproine >95:<5

neochuprome

Rovis, T., et.al. J. Am. Chem. Soc. 2003, 125, 10498



Stereoselective Coupling of a Csp3-TM to a Sp2-Hybridized

Carbon
PhaP \/\/\pph2
dppb
© i) Nickel Complex, THF, 66 °C, 3 h + (2)
o ii) PhyZn (2 equiv), A (1 equiv) pCOzH COH
4 THF, 66°C, 12 h 5 6 o~ Ph / N
O =N N=
Ni(COD),/neocuproine (1:1) 66:33 HsC CHy
Ni(COD),/neocuproine/dppb (1.5:1.0:0.5) >95:5 (77% yield) neochuproine

O
E( E4
N| D _/Cj

|J < NI\N Ph
OC N

8 P’ 10 11 12

Rovis, T., et.al. J. Am. Chem. Soc. 2003, 125, 10498



Presh

Carbon
Entry Anhydride Product Yield (%)°
O i) Ni(COD), (1.5 equiv) h PO H
ﬂ neocuproine (1.0 equiv), /—CO;l g o <”']:COZH 60
" 0 dppb (0.5 equiv), THF, 66 °C, 3 h e 13 Y 14 3N,
M ) Phozn (2 equivy, A (1 equiv) (4—Ph %, $
O 'THF,66°C,5h M EbcozH
R- o R: Ph

In all cases, no diastereomeric

Stereoselective Coupling of a Csp3-TM to a Sp2-Hybridized

0
15 exo- R-R = CH,CH,

2 16 exo-R-R=CH,CH, 78
. 3 17 exo- R-R = CH=CH 18 exo- R-R = CH=CH 56
acids were observed 4 dendo-R-R=CH,CH,  Sendo-RR=CH,CH, 77
A ° R
R 4
i) Ni(COD), (2 equiv) ; R CO-H
TMEDA (1.5 equiv) g Pho
dppb (0.5 equiv), THF, 66 °C,3 h /‘( (5) 5 19 R-R = CH=CH 20 R-R = CH=CH 51';
0”070 i) PhyZn (2 equiv) Ph  COM 6 21 R-R = CH,CH, 22R-R = CH,CH, 50
THE. 5 h. 66 °C 74% yield 0
31 T fo) 32 CO-H
H \E/< 7 Me o) Me{ 85°
ARE TR | 23 2
m ~—~T ‘leo \\\\ Nl Ho 0 H
33 34 35 H Z _CO.H
o}
: CL.
same as P 25 "o 26 H
above T HC . . N
— Ph  CO,H CO.H a Isolz;ted ylglq of analytically pure matenaI: In every case, c}irect addition
0~ 0" 70 2 product is not visible by 'H NMR in the unpurified reaction mixture (<5%).
3.75 1.0 Mass balance typically resides in reduced decarbonylated product. ¥ Reaction

conducted in dioxane at 80 °C. ¢ Reaction conducted using TMEDA (1.5
equiv), Ni(COD); (2 equiv). 4 Reaction conducted at 45 °C.,

Rovis, T., et.al. J. Am. Chem. Soc. 2003, 125, 10498
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Synthesis of Stable Nonracemic Organometallics with Csps-TM
Bonds: Classical Resolution

H
cl {S)eucine,
pd” > NaxCOg
P A y
N 2 MeOH, - NaCl
S | RT, 2h.
R
1a:R=H {RS-2a,R=H

1b:R=Me (R,S)-2b, R = Me

CH3 ‘H CH3 H
L N S
)’ i) HOAG, MeOH N
Pd —_— {2 Pd £

CIg
N T SN« ﬂ
I 73% T 2
Me Ho Me
Hm
(R,S)12b (R-1b
de.= 33% e.0.= 28%

Pfeffer, M., et.al. Tetraheron: Asymmetry, 1994, 6, 321



Synthesis of Stable Nonracemic Organometallics with Csp3-TM
Bonds: Classical Resolution

(57%) CoL |
D m R GRa PR

——— O- -~ —
° 'Nsc\:'COCH, ( S) e %‘COCH, ( R) 0 /Pd‘C\'Ha)CH:
COOCH,CH, @ COOCH,CH, oo, cH,
(t)28 n=t ¢r2a (+-2a
L-am = b ne2
(S)-phenylethylamine Lm‘ (3a: 87%) trom 4a | PY trom 8a | oy
(3b: 91%)
; ;*: YN ; ,N: (G, . ; y: o
" rd\c\‘coa.ls - ;d %~m3 + i 7d C\"MCOCH3
- “N<y COOCH;CH, - ~N<y CoocH,CH, “N.y COOCHCH,
3o, C{" 3., c{" s c(-»
O SO
3a n=t Sioz COlumrl 4a n=t 58 n={
b a2 b nw2

b =2 chromatography

4a:mp =193°C  Sa:mp =176°C
5a: (R,S)-diastereomer 4b:mp=178°C  5b: mp =169 °C

Yoneda, A., et.al. Organometallics,1994, 13. 4912



Synthesis of Stable Nonracemic Organometallics with Csps-TM
Bonds: Substrate-Directed Asymmetry Transfer

| \P dd—2s%
/ \\ 1
K pq;..o)z 4: 42% yield mp 348 °C
TR ' AGOH | 7000 5:49% yield mp 350 °C
( ) 6: 49% yield mp 293 °C
~ d.e. >98% in all cases
1; R=Me
2; ReEt 0
1; R=Ph / \

" e o Swa
3 é = S TS
Pd(AcOlz pTol p-Tol
. < Pa R )

4 A-Tol

\a"u‘ -] Ns-pa o
O} R P-Tul/ y < D-Tol/ H
. o ¥ rd r H R
~ ‘ ‘P \pd{ ;/d - Pd/ y N
VA * / N
o .
Ty P‘TO‘

Garcia-Ruano,J. L., et.al. Tetrahedron: Asymmetry,1996, 7, 139



Synthesis of Stable Nonracemic Organometallics with Csp3-TM
Bonds: Auxiliary Ligand-Controlled Asymmetry Transfer

N\ N 7N
LoL (oL L, L

/—\ Pd’ THF, base Pd

~N N~ L/\L i il ©;Pd)/ v . @ xH

4 ?Dd/ N\ L-L \Pd/ o/\y 15 min (o] H oY

' CHCl,, t ! da-c 5.1a- 5.1¢ 5.2a-5.2c
as —— P S
oY oy a: Y = COOE, L-L = (5,5-DIOP; bt Y = CONE, L-L = (S,5)-DIOP;
3a: Y = COOEt 4a: Y = COOEt, C: Y = COOEt, L-L = (S,5)-BDPP
3b: Y = CONE, L-L = (5,5)-DIOP;(98%) Tiastercomeric
4b: Y = CONEt, .
: t
S L-L = (S, S)-DIOP:(98%) sk
e} e} L-L= 4c: Y = COOEt sub- temp 5.1a—c 5.2a—c de combined
] o 0, 0, (+) 3 0,
Hi H L-L = (S,5)-BDPP;(98%) strate base 0 (%) (%) (%) yield (%)
\/\ 4a 51a 5.2a
Phy pZPh Ph. 1 KHMDS: -78 35 65 30 94
Ph” Ph Ph” 2 BuOK rt 44 56 12 72
3 -78 69 31 38 88
(S,5)-DIOP (S,5)-BDPP 4 LDA rt 63 37 26 72
5 -78 86 14 72 89
6 (R¥)MeNLi®» -78 90 10 80 98
4b 5.1b° 5.2b¢
7 t-BuOK it 24 76 52 71
8 0 25 75 50 88
9 -78 44 56 12 d
10 LDA rt 54 46 8 82
11 -78 717 23 54 91
4c 5.1c 5.2¢c

12 t-BuOK rt 64 36 28 99
13 -78 87 13 74 99
14 LDA rt 42 58 16 94
15 -78 12 88 76 99

2 Reaction time was extended to 2 h. # R* = PhCH(Me)— with
a R configuration. ¢ The assignment of the absolute configuration
is arbitrary. See ref 26. 9The reaction proceeded with only a
partial conversion of the starting material.

Malinakova, H. C., et.al. Organometallics 2003, 22. 2961
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Synthesis of Stable Nonracemic "6rganometallics with Csp3-TM
Bonds: Auxiliary Ligand-Controlled Asymmetry Transfer

7N VR
L\ /L L\ L L . /L
Pd .y tBuOK A Pd”
o O 0-K| tBuOK oY
5.1a-c 6a-c 5.2a-c
a: Y = COOEt, Z = OEt, L-L = (S,S)-DIOP;
b: Y = CONEt, Z= NE, L-L = (S,5)-DIOP;
C:Y =COOEt, Z = OEt, L-L = (S,5)-BDPP
diastereomeric diastereomeric
ratio in substrate jea ratio in product product recovery
51(%) 52(%) &) 51 52 %) de (%) (%)
5a 5a
1 82 18 1 71 29 42 76 K
2 43 57 1 27 73 46 81 Ph Ph S
. - Ph,P. PPh
3 43 57 3 38 62 24 69 1 d : N 2
Shb 5ht Ph \Pd/ Ph ppe Pd
4 69 31 1 55 45 10 71 yoH (56%) CE Y COOE
5 27 73 1 18 82 64 76 o ‘COOEt O
2 2 3 13 87 74 61
6 8 5c ! 5c 5.2¢C (62% de, 'H NMR) (+)-7 (62.1% ee, HPLC)
g flig 113:13 i 113(2 gé ;g gg [a]p + 71.7 (¢ 0.52, CH,CL,)
9 19 81 3 12 88 76 90 ‘ o>(o
2To solutions of the substrates 5a—c in THF was added 1.1 .
mol equiv of £BuOK (1 M solutions in THF). Reaction mixtures H H
were stirred for the indicated time period at room temperature. Ph- . Ph Ph P/ \PPh
Diastereomeric composition of the recovered palladacycles 5a—¢ Ph” P\ /P\ph d AN
was determined by 'H NMR. ®The assignment of the absolute Pd Pps Pd _COOEt
configuration is arbitrary. See ref 26. )",SOOEt (74%) . O)"'H
0]
5.1a: 80% de 5.1b: 54% de 5.1c: 74% de 5.1a (66% de, 'H NMR) (-)-7 (68.2% e, HPLC)
5.2a: 46% de 5.2b: 74% de  S.1c: 76% de - [elo - 78.7 (¢ 0.40, CHCly)

Malinakova, H. C., et.al. Organometallics 2003, 22, 2961



Stereoselective Coupling of a Csp3-TM to a Sp-Hybridized

Carbon
<
Hu: H
. . COgMe
Diastereomerically phfP Pilg?, MeO,C—e==—CO,Me I\ -CO:2Me
enriched by column CONEtz > CONEt
"H Cl H
chromatography ~ 100°C
(96% de, ‘H NMR) Cl (88.4% ee, HPLC)
(62%)
o COMe
(:[O} COzMe
i CONEt
\ o
O 0 Hi H
Hir H
_Ph
CO.Me -R P\
Ph., /Ph _ 2 Ph Ph
Ph/ P\Ph MeO,C COgMe CO.Me CONEt,
©/\ >,CONEt2 - CONEt >’
Cl
—/ 80°C
cl 95% 5%

(96% de, 'H NMR)
(96.0% ee, HPLC)

Malinakova, H. C., et.al. Organometallics 2003, 22. 2961



Stereoselective Coupling of lodocyclopropanes

o@ DMF/H,O (4/1), 90 °C
! OBn Pd(OAc), (0.1 equiv X
PPhg (0.5 equiv)
1.33 equiv 1.0 equiv K2CO3 (3.0 equiv) 84% Yield

DMF/H,0 (4/1), 90 °C
Ph X g + I/D\ Pd(OAc). (0.1 equi»V) th
o OBn PPh; (0.5 equiv) OBn
1.33 equiv 1.0 equiv K2COg3 (3.0 equiv) 62% Yield

(o}
oH DMF/H,0 (4/1), 90 °C

' OBn Pd(OAc). (0.1 equiv Bn
B\OH + ,/[>/\ (OAc)2 ( q »)
PPh3 (0.5 equiv)

1.0 equiv KoCO3 (3.0 equiv)

1.38 equiv 80% Yield

Charette, A. B., et.al. Organometallics 1996, 61, 8718



