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a, Representative chiral'achiral compounds bearing N-O skelelons. b, Previous work conceming the meatal-catalysed hydrogenation of oximes to
amines, ¢, This work: Mi-catalysed asymmetnic hydrogenation of cximes to chiral hydroxylamines via weak attractive interactions. The reaction
gives vields of up to 99%, with 99% e.e., and with a substratel/catalyst ratio (SIC) of 1,000,
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Entry. Ligand.: Conv.- %) a.a (%)
10 (R R)-QuinoxP". 7. a4.
2v (R, R)-BenzP*. 21. ar.
3 {(5)-DTBM-SegPhos. 24. 79
4. (5)-SegPhos - 41- 39
50 (S)-BINAP. 52. 48.
G (5, 5)-Ph-BPE. a7 a3
To (R.R)-Pr-BPE. 9. 52.
8. (R.Sp)-JosiPhos. 50. B.
9. (R, Sp)-JosiPhos-Bu. 0. m.d..
10. (R.R)-Me-DuPhos. 0. n.d.
118, (S, 5)-Ph-BPE. trace. nd.
12, (5 5)-Ph-BPE: 9. 89.0.
135 (S, 5)-Ph-BPE. 3. 99,9
144, (5. 5)-Ph-BPE. 94. 92,
158 (5. 5)-Ph-BPE. a7. a7.
16% (S, S)-Ph-BPE. 61 98.

Reactionrconditions: unless-othernwise: noted=1a- (0.2-mmol), Ni{OAC)-4H O (0,004 mmol » 29%equiv.y and: (5, 5)- Ph-BPE-(0.004-mmol,* 2%

equivrwere-placed-irra-dried Schlenk-tube -The-tube-was-transferredteranitrogen-filled-glovebox -and-then-the-mixture-o f-degassed:

anhydroussolventtrifluoroethanoland-aceticacid: (2. 0rml volfvol =-4: 1)was-added. Thereactionwasstimed-underHy(50baryatr50-*

Crinca-stainless-steel autoclave-for 24-h.The conversions-were=determine d-by- NMPB-analysis-and- the-e.e svalue s were-determined by

chiral- HPLC- analysis.*No- AcOH- Mo AcOH- 10%- catalyst: No-AcOH, 30% catalyst- "TFE/Ac OH (2 mlvo ok =+ 21} TFE/AcOH-(2:m,

volfvok=+20:1)-TFE/ACOH (2ml, volvob =+100:1)...
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NHOAC = H 70 [T mai ) (5.5)-Pr-8PE 2 mol)
R_QJ\‘“T' TREACOH fwhe = 20:1), My {50 baw), 50 °C, 3 b n@/l\‘“"
1

_OH i_-L T 2R = M. 92% yiekd. 97% 0.0 pag T TR & Ma 5T% yiekt, 5% 0.0 —

IR = N, 53% yield, 06% a8

Iz R = M), 02% JH% et i

= - ,, MR=F mnrm.. R " ::-;::m.:;:... L

= ' 3 i h . . e .
M u \ s R = Cl, 92% yeld, 96% a8, Samiit n ir 478 i, S 2
* m R = Br, 3% yield, GT% 28 2n Rt = HO,, 0% yisld, 95% .8

| I 25 = Ny, 53% e, 5% o ..

r | 2o R = Ma. B1% | 9T% w8

2u D% yield, 07T% 88 '\i..-\ I8 R = CF, % yisld, 5% sa an-mw::qmu“
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it 1 ET = 10, 2n 4% yeeld 93% 0.0 . .
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Taa B = Bn, 0% yisld, DA% @ @
& noope of | EpRC=MNOR

Of | i 0E:
—— HN e Cie H:__DE Wi~
@/I\uu /@/LM" M\QJ\“" ©/\uu /@J\W
B} R

ol B m hip, 955 yeelt, 4% o0 *®Y  Zai T w Mo, 95% pleld B9% e B Jam B0 vield 55% eettY  Jan 07 pield BO% e e Y JueRm Me, 91% yield, 91% pe b

Zug R = EL BAY yiald, 0T% ae*P7 2o B EL 9% ekt S4% wa T Zap R = P 97% yield, 97% o ™
Zah B = "Pr, BE% yiekd, 8% ee "M Zak B = Pr, S0 yield, 0% et 20q R = Be, B5% yield, 4% e b
2ol R m B, iﬂl;hu S1% et Zar B = WOy, 8% yield, 92% e 0 284
A "“-'-"
Zon 0% yiekd, 4% 0.0 2" 2at B yield, 87% o0 Taw T1% ylold, BY% 0 0 "™ Taw B9% yiold, 95% 0.0 "5 Zawe D% ylokd, 9% ee " "7

Reaction condiions unless otharwise robed: Ta (0.2 mmol), NOACK 40 (00008 mmol, 2% equie ) and (5, 53Ph-BPE (0004 mmol, 2% eqguiv. } wers placed in a dried Schlenk tube. The
fube was irarrberned 10 & nisogen-filed glorsbon, ard then the mistee of degassed ankydrous sohoent vileorosthansl ard acetic acid (2 0 ml wolfved = 2001 ) was added . The reaction was
me}MWJIlm'cﬂimmﬂzlh Inolated yesids m-- walyss ware determeresd bry chiral HPLG analyias. wwm‘“'ﬁ

FTFE:ASOH fvolival = 1001} “Ligand & (8. R-CuinoaP™. “Reaction tire & 48 h
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