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Chart 1. The Tolman Cone Angle

Chart 2. Equations Describing Complexation of
TFP with Pd{dba);

Pd{dba), + 2TFP —= Pdidba)}{TFF}, +dba (1)

Pd{dba)(TFF), + § —& SPd{TFP), + dba
K, = [SPA(TFP},][dba]

e (2)
[Pd{dba} TFP),]

Pd{dba) TFP), + TFF === SPd(TFF); + dba

Ky = [SP{TFP),][dba] (3)
[PA{dba) TFP),][TFP]
SPA{TFF), ™= SPA(TFF), + TFP
Ky = [SPA(TFP), J[TFF] = K//K, (4
[SPA(TFP),]

SPA(TFP), + ArX —= ArPAX(TFP), +8& k (5]

Chart 3. Selected Trans-Chelating Chiral
Diphosphine Ligands (TRAPs)
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Tables:

Table 1. Tolman Cone Angle (89 for a Variety of
Phosphines and Phosphinites®

lgand cone angle (89

ligand cone angle (89

PHa
P{OMe)z
PMe,
P{OPh)a
PEta
TFFP
PiCFa)a
PFha

87° P(p-Tol)s 145°
107° P(m-Tol)a 165°
118° PCy, 170°
128° P(O-t-Bu)a 172°
132° P(t-Bu)s 182°
133° P(CeFsl 184°
137° P(o-Tol) 194°
145° Pmesityl)z 212°

Table 2. Electronic Parameter v for a Variety of

Phosphines and Phosphinites®

ligand vicm™! ligand v iem™Y
PFa 21108 Tol)z 2066.7
PiCeFsls 2090.9 o-Tol)s 2066.6
PIOFPh)s 2085.3 Phes 2064.1
PHs 2083.2 FEtz 2061.7
PiOMe)s 2079.5 PBug 2060.3
PFPha 2068.9 FCys 2056.4
Pim-Tol)z 2067.2 P{£Bul 2056.1

Table 3. ¥P-"Sa Coupling Constants for Various
Phosphine Selenides (RaP=5¢)"

PR, 1.7 (Hz) PRa LT (Hz)
P(p-MeOCeHy): 708 PPhz(2-furyl) 754
PPhz{o-Tol) 730 P(2-thienyl) 757
PPhy 732 PPhy(m-CFaCgHy) 766
PPhz(2-thienyl) 743 PPh(2-furyl)z 774
PPh(2-thienyl)z 752 P{2-furyl)a 793

Table 4. Relative Rates of Stille Loupllnﬂ between lodobenzene and Vinyltributyltin with Various Pdz(dba)a/

Ligand Catalysts at 50 °C in THF!
ligands cone angle relative rate® inhibition factore yleld (%)
1 PFPha 145° 1 14 15.2
2 (p-TaljzP 145° <0.07 =100 <2
3 {o-Tal) P 194 352 3.4 19
4 TFF 133° 105 3.7 =85
5 P(CeFs)s 1847 e -- 13.2
i} Phahs 1427 1100 1.3 =85

a Pd:L ratio = 1:4. * For PPhy, & = 4.6 % 10-% min-t < Ratio of PdL; catalyst rate to PdL, catalyst rate. « HPLC yield after 72
h, @Catalyst decomposition was instantaneous (<2 min).
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