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Supporting Information
The structures of ligands, complexes and catalysts I-XXI:

Cinchona alkaloid derivatives I:

Phosphine ligands I11:
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Triazolium NHCs IV:
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Phosphoric acids and phosphoramide V:
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Bis(oxazoline) ligands VII:
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Vi1 VIiI-2 VII-3: Ar = 1-naphthyl
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Proline derivatives VIII:
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Chiral Diamines X:
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NHCs XIV and XV:
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N,N’-dioxides IXI:

R R
G O<__NH HN._O
Ph  Ph o~ . L
~ _/ Z O \J — N\
N N4 : o O
\ ’ % é\ ,H H\
.0 Ho, o W N,
N: '4 /J Ar' Ar'
Cy Cy XIX-2: Ary = 2,6-(i-Pr),CgHs R = 2,6-(i-Pr),CqHs
XIX-1 XIX-3: Ar = 2,6-Et,CgHs XIX-4
Miscellaneous
Br
o 99
H\N,B” Ph NH, OH
w\ X /OA O Ph
N tBu/\[(\N/ “tBu |
H Bn H n-CqiHps  Br
I Vi X Xl
NHTF
Moo NH s OH § eo
N
Py 1 C "N B T ONH
N K/ _N (@)
(S)-Xil i-Pr XVl Ph XX XXI
Ar
I X ™
H
N /Me
)=N
N
H
O Ar
Ar

Ar = 3,5-(t-BU)2C6H3
(R)1-XVIII



