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Pa-cot. cross coup\'mg + OA confinued
Ligand effects

8 H /L= Pphs

~o Recall thet LyPd not the achve species, hut

K Pl
L = LPd = L 3 el

How fo drive OA
1. Bidentate vs, monodentate
Recall that the OA occurs in Cis (onf. = need fo reavy..

Lo ph-x _Ph
L-P2 —L Pd —5 LPd

SR
OA Gis LY, thdm
S AN S A A less stable

L\ /Pl'l
L’Pd‘x

dYXn

=D |f we use « b\dmfa\‘e ligand such as
Phl

dppe i M

454
Ph

that s alread\/ locked ™ i Comfomahovx
we cmn fower aHF = faster reaction

2. Sterics:  Bulnier ligands favor L dissaciafion =@ [ower VEC

G Ph-X . Ph
Example:  R.P-Pd-PR; <= R,P-Pd o2 R,P— Pd_
with R= O-tolyl or *Bu =D k°"‘,‘wa'- 2 > Yon small ©



% Electronics: € vidh vs. € poor
Recall : AY_-[ > Ar-By >AY"C\' due to E(6¥ }4

MNow if we make the metal more elechron rich we mcrease
tYhe FE(d-orbitals) =D Fackle effect from ofther side:

Ph-Cl
Pd (dppe), —> Mo vxn

P (o\‘nppp)z =

udippp" —~» move electron yich

Quantify Ligand sterics & electronics
« Electronics:  Tolman Electronic Parameter (TEP)

“o Quantifiecs the e vichness of N\, using v, in LR in

L
; ]
Vi(w), + L —» NI o
oc” o @ T
7’ VC.O_ Z’N—ch"'

Vco= : \e-l-\/pl(_all ([owvex thom frec Co
fU bachbondm«ﬂ 1—|(l|n9 n*
Examples:
, somewhat correlated
L TEP/cw| Pha in DCM

F.P | 2110
PP | 2069 7.3
Me,P | 2064 8.2
TBu,P | 2096 | M4

. Sfrong o-donors © MHCs

caxbeML
R’l
)% It w
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@ dbvwdc electron denst fy
b

How electron d,omﬁng?

\U\/ly stable ?

—\ R TEP/em?
7 N\/N\
R > R 1> 205"
2046
“Ad“

=D Alreadsy muchh stronger Than The phosphenes above

Anothex szeries (not TEP, stands on ifs own)

e L | v(o) Jewm?
L-ILe-d
c‘,o PPhy; | 2043
P*Bu, | 2031
Py 70%%

=0 5H-donation trend

NHC > PRy > py > imines ect.

. L-stexicst How big is L7

Necall TCA: | L))ﬁ
R_ NP [115°
M

Problem;
em {)1‘\/ Space

(\\

\/ \ ('H3

~o get a Wuge 6 cven Hough
8
/\e/ theve’s a lot )of empty space
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Improvemerrh % |duried Volume :

_Spheve avound M, ¥=3 54

L =p Cale. fraction of space tokwm byl
X b
l 1 Examples: L | %M
M MesP (26 1
=) (P |30
X-Phos| 5F 1
MHC | 445
] M
o

OA of H,

(me) +-H
Meat. H
\/Uhy needed? Recause con now: T + e Hj
[s(29) + 1 (29)]
Classic: Willkinson cof.
L= PPh,
PPy
Ph,P —thl—c(
Ph,?



Closexr Look Voshas — Complex

L=PPn; , X= Cl
X H
H
L —/I‘ﬁ_ L _19 L L I‘r‘\\—H[_

(1]

L@'fs COW[POH’_ dlﬂl halogey\s', >< \ Vco/CJM'q \"nl(HLOA)

T L |18s0 |0.6%

€ vich B | 1955 [10.5

T [13%5 | 100

becanse bertex /Q
T-Adonors (LPs)

Stexeochem. considexahons:

H H
H?_ ‘ \\\Cl ) ~¢\H
(I — L—Tr —=H  + L-Ir-L
/l 7
oC oc” ,
L minox majov
ovew ovew
Minov pvod. T - ¥
is thdw. fow. H=g M H
= Kinetic cont. [ _ Tr — L s
=0 Analyze T5 Y, L-Ir -L
o8 oc
_
‘/ alony L-Ir-L along OC-Tr-Cl

Orbital view:

 Sterically plocked

Recall for 5aP —_ ]|
dey =0 donate info p,

+ Oxy
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AT T aye
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)
Eiﬁem})fy IY i @I O
interachions O O @

but also Aq2
“bad® filled® % ¢



DFT for & density:

L-Ir -L “‘H —D L@ ﬁa—edemvl

clash uv!fav

High E. 0-donors /m-donors =D unfav.
Low E: m-acceptors

=D (Cl< Br<c T

Coce Sfudt/ with datu:

L= PPh,
hcal
) H, 'T\H ANHF = 10% /;S*- -70 e.u.
L,Rn a 5 e e Slower with wore  PPh,
L |
Cl

=D 7 Paralled wech.:

k,
A) Direct  OA: L;RnCl + H, — L,RhCL(H),

l"?
) L-dissoc. - L, Rh(l E—s‘ |__ Rhal +L
a

h
L,RhC + H, =5 L,RWCL(H),

fost
L,RnCI(H, +L = LyRn AL(H),

Givin _ by THIT RN
! vate = W, LRA]ILH,) + ln-;[ L';"' b [3—11]

h,= 48M“ ik
In=O?'ls }
by =

F10tMST FOA o ot foster with digoc. a lizﬂcde

¥
\Nh\/ 25 <OF7 ‘.rzog with AS¥>0
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Recall




But  yiow 1953 O\’Idl’lg@d , be cause  bachdlonahown
v/ info o instead of Wt =D muh worse
N ASF<O

L M-
H
L-+ ~H
yP D xn

G first one jsolated (big d&a\, be cause disagreemwts)
avout the wmechanism

H—H
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