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directivity by polar functional group
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X = CH,OH X=CH,OH 94% 6%

X= COzNa X= COzNa 55% 45%

X=COQCH3 X=COQCH3 15/0 85/0 ,_._,a;_(_:b %—éhé
CH,OH, CHO > CN, CH=NOH, CO," > CO,R, CONR,, COCHs Hexane -> EtOH
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%) Paul Sabatier

» Nobel Prize 1912
H H H H H
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Sabatier, P.; Senderens, J.B.,
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1892, 114, 1429., 1897, 124,

616., 1897, 124, 1358.
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Hydrogenation using homegeneous catalysts
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ds, 16e -S ds, 16e
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P = Ph,P

a. exchange reaction d "Rh

C
b. oxidative addition cl” 's vp
C. insertion
d. reductive elimination d6, 18e
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H, 2 PEt, <\ Rn )

Rh(PEty);C1I — >  RhH,(PEty);C1 —N\y= RhHy(PEt;),Cl < &
Hy [(nbd)Rh(u-Cl)],

Unactive catalyst active catalyst

% Sir Geoffrey Wilkinson
V Nobel Prize 1973
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Hydrogenation using homegeneous catalysts
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Carbtree catalyst. strong substituent directing by OH, ester, amide etc.
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2
Me 67% ““Me
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Cationic Rh catalyst. hydroxy-directing effect M: \,"L;. ‘
Me [Rh(nbd)(dppb)]BF, Me QTN
H, @ . N,
"y B : ey Prof. Robert Crabtree G%@ @&“
R OH 95% R OH &
iPr ° ipr H (Yale University) <<>><<>><, "
The Organometallic Chemistry of the Transition Metals, 6th Edition / .
Robert H. Crabtree, Wiley, ISBN: 978-1-118-13807-6 T =N ey
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Ohta, T.; Takaya, H.; Kitamura, M.; Nagai, K.; Noyori, R., J. Org. Chem. 1987, 52, 3174-3176.
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Landis, C. R.; Halpern, J., J. Am. Chem. Soc. 1987, 109, 1746-17547
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Ohkuma, T.; Ooka, H.; Ikariya, T.; Noyori, R., J. Am. Chem. Soc. 1995, 117, 10417-10418.
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CO~ oGO0 : H~go—CO ‘ .
o o ' co’ “co “' ” | ﬂ' ﬂ
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dee de 43e 4a
. —~——— "
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amnss | AF—LZREOED S D3I
Homogeneous Catalysis
Understanding the Art

Piet W. N. M. van Leeuwen

. Kluwer Academic Publishers
ISBN 1-4020-1999-8
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RhERICEWTEWEERREZ 525 cHDECHIF & ZDIEH
BRE DPPhFCT | FIEDRIMEB TI0L DIZRAT 2D DZEPT
Evans, D.; Yagupsky, G.; Wilkinson, G., J. Chem. Soc. A 1968, 2660-2665.
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PPh2 P PhoP Pth
Ph,P  PPh,

Xantphos BISBI NAPHOS

Jiao, Y.; Torne, M. S.; Gracia, J.;
b, =111.7 b, =122.6 b, =123 Niemantsverdriet, J. W.; van Leeuwen, P. W. N. M.,
L/B=535 L/B=66.5 L/B = 99 Catal. Sci. Technol. 2017, 7, 1404-1414.
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H,/CO
[Rh(OAG)(cod)], . H O Q_ié
\ 7/
~ . Ay L

70 °C, [Rh] =2.4 mM 7
110 mmol Rh/bisphosphite = 1/8 n-aldehyde  Jj-aldehyde
total 0.9 MPa 93% 1.3%
nli =72, TOF >1000 h™’

Urata, H. ef al. US patent 2002, 2002049355.
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Rh cat Q
CHsOH + CO - H3CJ\0|—|
G &4 Co (BASF ;%) Rh (Monsanto %)
£ 71 (bar) 500 — 700 30 - 40
@ E (2C) 230 180
iR E (M) #9101 #9103
{2 EH - (HI) - (Mel/HI)
ERFE 90 > 99
2l 4 B CH,, CH,CHO L (0.1% LLF)
C,H-OH, CO,

19664 BASF#t- - -IA VLA AU E RIGREFIEL ., CoxfiliEL T 5TO0EREH
FTo COlLFHEMNMELND T, SREEENDE, [FHDCOICEENDIH,DEE
2115,

19684 Monsantott == IV AA L E{REF. RhEfIE ST HIEETOER%E
R, 1970FE TE b, RhFH,DEEEZ (TN,

19964F Chemicalstt - - - IrfiiE(C kAl Catival T AL A EFKEK , BifitiE (L Mel + Ru,
Irff i [ XRhANIE LU E R TE T, &F ., KEEDIVIEYPIA U TELRIGIRE
=X,
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