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Development of asymmetric hydrogenation using homogeneous nickel
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Scheme 1 Homogeneous Ni-catalyzed asymmetric hydrogenation.

Table 1 Elffects of solvent and ligands

[R‘)EPS ?\_, P(R?);

CpFe Me

(RS)-3a:R"=Ph,R?=Cy (RS)-3b:R'=Ph R?=tBu
(R.S)-3¢: R' = Ph, R? = 3,5-diMePh (R §)-3d: R' = Cy, RZ=Cy
(RS)-3e:R'=t-Bu, R?=Cy (RS)-3f R'=3,5-diCF;Ph, R? = Cy
(R,S)-3g: R! = 3 5-diMe-4-MeOPh, R = Cy

Entry Solvent Ligand #/h Yield (%) antif/syin ee” (%)
1 PhCH; 3a 12 NR

2 IFE 3a 12 NR

3 AcOH 3a 1265 =99/1 82

4 EtOH/AcOH (1/4) 3a 12 NR

3 I'FE/AcOH (4/1) 3a 12 71 =99/1 71

6 I'FE/AcOH (1/1)  3a 12100 =99/1 81

7 I'FE/AcOH (1/4)  3a 12 &7 =99/1 84

IFE/AcOH (1/4)  3b 6 Trace

9 IFE/AcOH (1/4) 3¢ 24 NR

10 IFE/AcOH (1/4) 3d 48 48 96/4 9

11 I'FE/AcOH (1/4)  3e 24 NR

12 I'FE/AcOH (1/4) 3f 260 NR

13 IFE/AcOH (1/4) 3g 24 100 =99/1 92

“ Estimated by "H NMR spectra. * Determined after N-benzoylation.
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Table 2 Nickel precursors

Ni precursor (5 mol%), (R,S)-3a (6 mol%)
Hz (100 atm), NaOAc (1.0 eq), MS3A

TFE/ACOH (1/4),rt, 12h

Entry Ni precursor Yield” (%) anti/syn’ ee’ (%)
1 Ni (OAc), 4H-0 84 =99/1 85
2 Ni (acac)2H.O 62 >99/1 86
3 NiCl, 80 =991 85
4 NiCl>-6H-O 87 =99/1 86
5 NiCl5(PPhy), 50 =99/1 84
6 NiBr, 84 =99/1 85
7 Ni(NO;)»-6H-0 86 =99/1 85
8 [Ni(cod)s] 17 87/13 82

“ Determined after N-benzoylation.
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Table 3 Various p-hydroxy-z-amino acide esters

Hp (100 atm)
Ni(OAc),*H,0 (5 mol%)

o] e} (R,S)-3g (5 mol%)
NaDAc (1 equiv) ™o
R oMe —
© T TFEACOH (1/4) R™ 7 "OMe
NHy+HCI MS 3A, rt NH,
4 5
Entry R R’ lme Yield" anei/svn e (%)
1 o-tolyl 7d 90 =99/1 81
2 R’ H 24 h 98 =991 92
3 Me 24 h 83 =99/1 93
4 F 24 h 88 =99/1 &9
5 Cl 24 h 91 =991 92
6 Br 24 h 91 =991 92
7 Me 24 h 82 =99/1 93
8 -Bu 24 h 90 =99/1 92
9 R’ OBn 4d 94 =991 91
10 NGO, 24 h 80 =99/1 91
11 CO-Me 48 h 82 =99/1 88
12¢ <0]©/ 4d 90 =99/1 &9
(e)
13 2-Naphthyl 24 h 92 =991 90
144 2-Thienyl 7d 79 =99/1 95
15 Cyclohexyl 24h 8(16) =99/1 &1
16 -Butyl 24 h 21 =991 54
“ Isolated vield after N-benzoylation. * Determined after N-benzoylation.
CNO;/NHs = = 9/1. 7 10 Mol% catalyst was used. © Yield in AcOH.

PLED X ) Iz il E B o2, =
T E LA R E LT FTE M A il o
BRSSP LTz, AKX -7 /-B-7 b
T RATOVIEREE # ROGHE & L= B
a0 B 2 A O ) R K FAE RS2 0
T, BWINER - 7T @8R - =) T A5
PREEZRBT 52 2R Lz, £ ARRIG
TELNNAB bRy —a—T7T3I /8
MIFEEMCREOBBES R THATHY,
INLOFHBAEREEZRIET I ENTE
7=. BEFTIIHEREMED LWTF—2 52557
DT E L LT 5 molu DN VNETHD Z
ERMETIIH D OO0, = LT HIER
TOMEE S % <, EIEFICLMT
HDZ NG, ARHIECTHE- M RITFREN O
BT TEMNICOMOD TEERLDOTH
BHEEZEZTND,

BRI TEERREE OSSO & &
2, B FDOF a—= T %475 2 L TR
FRIRME D X 572 5 1) B KOV EIEREE D
mEEHELZEEZBEIILTWD, £2FD
MOHMr foe Iy, TAFE -
TS FEEICR L TH =y 7 v & =K
FISZBEH L TV FETH D,

5. LRIEARLE
(BFFEfE . WFTEo 1R R OSHEEITIEH 12
ENY



1.

2.

. 5129 P HARSES:

[ﬁEHIL uFFHjZ] (%‘ 3 ﬁ:)

Hamada, Y.; Koseki, Y.; Fujii, T.; Maeda,
T.; Hibino, T.; Makino, K. Chem.
Commun. 2008, 6206-6208. Catalytic
asymmetric hydrogenation of
o-amino-f-keto  ester hydrochlorides
using homogeneous chiral

nickel-bisphosphine complexes through
DKR. (£ #i47)

. Makino, K.; Goto, T.; Hiroki, Y. Hamada,

Y. Tetrahedron: Asymmetry, 2008, 19,
2816-2828. Direct  antrselective
asymmetric hydrogenation of
o-amino-fB-keto esters through dynamic
kinetic resolution using Ru-axially chiral
phosphine catalysts-stereoselective
synthesis of antrB-hydroxy-a-amino

acids (&BFHH)

. Hara, S.; Nagata, E.; Makino, K., Hamada, Y.

Peptide Science 2007, 2008, 27-30.
Synthetic Studies on Papuamides, anti-HIV
Cyclodepsipeptides from a Marine Sponge.
(#EHA)

L% %%J(ﬁlzﬁ)

(2009 4 3 H
26—28 H ,a%‘rﬁlﬁ%m% bi, JAR)
= NVEEKERA W o =T X ) b
FE ORI AR F K FALBES DB %S
(FHEKPEIK) OB LBFHE, W, 4%
B—f, EHEE
#5129 fE AAFEE (2009 4R 3 H
26—28 H SMEREZEY, wUHh)
NRTTIVNEAEMERE T I /W
(283S4R)-3,4- AFINITNHE I L DE
RAFFSE

(THERPEH) OBGILGE, B, By
—f, HHEE

3. %5 56 [MIAREA KL 2 BI R SR S

4. % 55 RIA & RLFRwE

AT (20084 11 A 29—-30 H  #r
TRF LS, H1iR)

Ni S5 K% F 72 il ) R 75 K AL SO
DEH%E
(THERPEH) (B, EHRe, OniH
B, HEEBPEGEL, B4, EHEIE
%2 (2008 4 9

5.

7. AARFFRE

8. B 44 AT TF K

9. % b4 MIEKAE R RS

H28—30 0 KRIUMSLRFH EHELF v
YRR, RR)

B)—F = I Vi e N T B A R
53 75:14: 9 ARFFRFEALBUS D BRI
(THERBEH) OB —a, HEE, i
W, EHEE

The 22nd  Naito

Chemical Biology [I] (200849 H 9—12
H ¥ hL—BH— b X T HLERT
b, FLIR)
Synthetic Studies
Anti-HIV Cyclodepsipeptides

Conference on

on Papuamides,

(Graduate School of Pharmaceutical
Sciences, Chiba University)
O Kazuishi Makino,
Hamada

. 55 b5 A A L = B RSER  v
KU L (BHY RV T L) —FET
5 H b —(2008 4 5 H 9—10 A :ﬁ
SRR H 3 v S AR,

)

T fidtf 2 AN 72 R AR BSOS & BOGHE
1 D fiR ]
(THERBEHE) ORTHA
—f, EHEIE

128 4E4> (2008 4E 3 A 26
—28 H, k)

Ir S8R Z FN T2 A F RS D BUG
BERE DA & 2 DG H
(THEREEE) ORTHA
—f, EHEIE

Yasumasa

AR IERE, B

R IERS, My

EEUES

(2007 4= 11 H
7-9H, i

ot HIV {&VE2 A3 DipEEsRiR T 7"
AXTF R XTT I REO GRS

(FHERBESE) Olass, KHILHE, Hip
—f1, EHFIE

(2007 4 10 H



27-28 H, JA&)

A U MR X B B R R Sy E &
SRSV & 2 (Arans
(THERBESE) OBy —4, AiHAl
B, EMEEIE
10. 25 49 RIRARAEILEW RS (2007
9 A 19-21H, kLK)

T HIVIENE 2 A3 DU EBR IR T 772~
TF R XTT I NEOEE I
(FEERPER)  Oliass, /KHILE,
B4, EHEEE

1. Bl ARy AT T L (2007 4
6 H12—13 H, #x)

AU P LEER A O T B R 4y
LS B AR F K EALSS O BR%E & K
IR A O iR B

(FHERBESE) OBEF—4, wil Al, &
IR IER, HEHREE
12. %5 5 [k IR 25 Ay v R Y
7 A (200745 H 25-26 H, HA)
PLHIVIEMZ AT 2RI T 7o _XT7F
R - X777 I NEORAE R
(FHERPESE) Ofase, B —f, EH
FEIE

7o
]

niE

(X&) G2 1)

1. FEHEE, %A KAWL
AEWfm- WA ESE, BR)IE], AR
¥ fmE: 7 A4 B —3 —, 339-353
(2008).

2. HEHEIE, 8% —fA: ATlZ 747
g, —x A — kR 37, 39-45
(2008)

6. WFICHLR
(D) WFgEfs
Py —7 (MAKINO KAZUISHI)

TR - KEPLRAMIERL - HEHIZ
WFgeE 520302573

(2) WFFE3 184

(3) HERFFEE



