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(2S,4S)-2,4-Bis(diphenylphosphino)pentane
B&# : (S,S)-SKEWPHOS

(S,S)-BDPP Y A
AI"2P PAr2

05841-65 200 mg

CAS RN® : 77876-39-2

(2R,4R)-2,4-Bis(diphenylphosphino)pentane
BE# : (R,R)-SKEWPHOS

(R,R)-BDPP N A s

Ar 05840-65 200 mg
AI"2P PAr2

CAS RN® : 96183-46-9

(2S,4S)-2,4-Bis(di-3,5- xnyIphosphlno)pentane
BEFF : (S,S)-XyISKEWPHOS o~

AI"2P PAr2

Ar= 05843-68 100 mg

CAS RN® : 551950-92-6

(2R,4R)-2,4-Bis(di-3,5-xylylphosphino)pentane
! (R,R)-XyISKEWPHOS R
Ar2P PAI'2

Ao 05842-68 100 mg

CAS RN® : 217648-63-0

(2S,4S)-2,4-Bis[bis(3,5-diisopropylphenyl)
phosphino]pentane, in toluene

B&HF : (S,S)-DIPSKEWPHOS, in toluene ) Ar =
R : #90.05 mol/L ArP - PAr,
CASRN®: —

Pr
05845-55 5mL

Pr

(2R,4R)-2,4-Bis[bis(3,5-diisopropylphenyl)
phosphino]pentane, in toluene

B&FF : (R,R)-DIPSKEWPHOS, in toluene 8 Ar =
JEFE : $90.05 mol/L ArgP - PAr,
CASRN®: —

Pr
05844-55 5mL
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(S)-(-)-2,2'-Bis(diphenylphosphino)-1,1' OO 04970-65 1g
-binaphthyl PPh,
BEHR : (S)-(-)-BINAP PPh, 04970-55 59
CAS RN® : 76189-56-5 OO 04970-35 25 g
(R)-(+)-2,2"-Bis(diphenylphosphino)-1,1' OO 04969-65 1g
-binaphthyl PPh,
BEFK : (R)-(+)-BINAP s, 04969-55 5¢
CAS RN® : 76189-55-4 OO 04969-35 259
(S)_-(-)-2,2'-Bis(di-p-to|y|phosphino)-l,1' OO 5 5GE 1g
-binaphthyl P(p-Tol), -
B&HR : (S)-(-)-Tol-BINAP P(p-Tol),

® OO 41106-55 5¢
CAS RN™ : 100165-88-6
(R)_-(+)-2,2'-Bis(di-p-tolylphosphino)-l,1' OO IS 1g
-binaphthyl P(p-Tol), —
BE#E : (R)-(+)-Tol-BINAP BT

® OO 41105-55 59
CAS RN"™ : 99646-28-3
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Ru cat.
F F
BuOK, IPA, 40°C, 21 h
cl 1 MPa u cl

S/C yield(%) ee(%)

RuBr,[(S,S)-xylskewphos](3,5-dmpica) 20,000 99 98
RuBr,[(S,S)-dipskewphos](3-amiq) 1,000 99 99
RuClL,[(R)-binap][(R,R)-dpen] 1,000 21 15
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1 1
RO RuBr,[(S,S)-dipskewphos](3-amiq) R' OH
+ H >
= R3 2 . 7 R3
R2— Ar | BuOK, IPA or EtOH, 40°C, 8-36 h R2-— Ar |
[ketone], =0.5-2.0 M 1 MPa
['BuOK] = 20-30 mM
ZERBEET N> ADRIGH
OH
Cl  OH OMe OH OH O OH
J@(V &K ®
Cl MeO OMe OMe
SIC = 500 SIC = 2,000 SIC = 1,000 SIC = 1,000 SIC = 1,000
95% yield* 99% yield* 97% yield* 93% yield 99% yield*
99% ee 99% ee 99% ee 95% ee 99% ee
*isolated yield
EDMT b > DRI
3 " ; —~ /) oo ® = = 2~ YN
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OH PR iPr OH OH
HO Nw)\ )oi OYO
N Ph
- s
S/C = 1,000 S/C =1,000 S/C =10,000 S/C = 2,000 S/C = 2,000
99% yield 99% yield 99% yield 99% yield 99% yield
97% ee 95% ee 96% ee 99% ee 98% ee
['BuOK/ketone = 1] [cat. : RuBr;[(S,S)-dipskewphos](ampz)]

1) N. Utsumi, N. Arai, K. Kawaguchi, T. Katayama, T. Yasuda, K. Murata, T. Ohkuma, ChemCatChem 2018, 10, 3955.

AEEROKRIRIERIE2)
'BuOCu (10 mol%) ?\'L

O PH mo 00 O
N OMe / N H '
\ (@) O tBUO (20 eqUiV.) @-.u«
V4 i
Cb . o BuONa ( 0 mol /0) N\ OMe

THF, 30°C, 18-48 h

Cbz
98% yield
93% ee
2) K. Kubota, K. Hayama, H. Iwamoto, H. Ito, Angew. Chem. Int. Ed. 2015, 54, 8809-8813.
AEERO7SIHUERIES)
O 0
CoBr; (5 mol%)
H (R,R)-SKEWPHOS (5 mol%)
> Bu
ZBu Mn (50 mol%) /
DMF, 80°C, 12 h B
Bu d
95% yield
92% ee

3) J. Yang, A. Rérat, Y. J. Lim, C. Gosmini, N. Yoshikai, Angew. Chem. Int. Ed. 2017, 56, 2449-2453.
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I7'0%[(S,S)-DIPSKEWPHOS](3-AMIQ))LF=" A(Il) % A 3
\ Br
Dibromo[(2S,4S)-2,4-bis[bis(3,5-diisopropylphenyl)phosphino]pentane]
(3-aminomethylisoquinoline)ruthenium(ll) § rsz 10163-68 100 mg
CAS RN® : 2170985-21-2 Ar = 35-Pr,CgH,
37'0%[(R,R)-DIPSKEWPHOS](3-AMIQ)LF=m3 A(Il) %QQB(
N | _Br
Dibromo[(2R,4R)-2,4-bis[bis(3,5-diisopropylphenyl)phosphino]pentane] _Ru
(3-aminomethylisoquinoline)ruthenium(ll) Aer:\/N'(:@ 10164-68 100 mg
CAS RN®: - Ar = 3,5-Pr,CgH,
$7'0¥[(S,S)-DIPSKEWPHOS](3,5-DMPICA)LF=" A(ll) 33. .
Dibromo[(2S,4S)-2,4-bis[bis(3,5-diisopropylphenyl)phosphino]pentane]
(2-aminomethyl-3,5-dimethylpyridine)ruthenium(ll) FZHVQ/ 10173-68 100 mg
CAS RN® : 2241509-73-7 Ao OER @
$2'0%F[(R,R)-DIPSKEWPHOS](3,5-DMPICA)JLF= (1) Arzg
Dibromo[(2R,4R)-2,4-bis[bis(3,5-diisopropylphenyl)phosphino]pentane] \I B

(2-aminomethyl-3,5-dimethylpyridine)ruthenium(ll)

_ _ i ; \ A/j‘“ N 10181-68 100 mg
2 $ A A s
CASRN®: - Ar= s.s—Pr,cstJ

$7'0E[(S,S)-DIPSKEWPHOS](AMPZ)JLF=% (Il % av
Dibromo[(2S,4S)-2,4-bis[bis(3,5-diisopropylphenyl)phosphino]pentane] \R’I Br
(2-aminomethylpyrazine)ruthenium(i1) §Ar/,!‘\© 10165-68 100 mg
2H ”Z
CASRN®: - Ar = 3,5-Pr,CgH,
37'0%¥[(R,R)-DIPSKEWPHOS]|(AMPZ)JLF="3 A(Il) %érzB
Dibromo[(2R,4R)-2,4-bis[bis(3,5-diisopropylphenyl)phosphino]pentane] SR
(2-aminomethylpyrazine)ruthenium(ll) RN (\ 10166-68 100 mg
2H)
CASRN®: - Ar = 35-Pr,CgHy
ST OE((S,S)-XyISKEWPHOS](3-AMIQ)LF = A(Il) % A,
q - . \I _Br
Dibromo[(2S,4S)-2,4-bis[di(3,5-xylyl)phosphino]pentane]
(3-aminomethylisoquinoline)ruthenium(I1) rsz 11214-68 100 mg
CAS RN® : 1646350-83-5 Ar = 3,5-Me,CgH,
I7'0%F[(R,R)-XyISKEWPHOS](3-AMIQ)LF=" A(I) %Qrzl ]
N r
Dibromo[(2R,4R)-2,4-bis[di(3,5-xylyl)phosphino]pentane] Ru
(3-aminomethylisoquinoline)ruthenium(ll) & A’Zﬁ\m 11215-68 100 mg
CASRN®: - Ar=3.5—Me:C Hy
STOE[(S,S)-XyISKEWPHOS](3,5-DMPICA) JLF=m A(Il) Qrzl
N | _Br
Dibromo[(2S,4S)-2,4-bis[di(3,5-xylyl)phosphino]pentane]
(2-aminomethyl-3,5-dimethylpyridine)ruthenium(il) rZH\/Q/ 11218-68 100 mg
CAS RN® : 1646350-81-3 Ar=35-Me Gty
I7'0%E[(R,R)-XyISKEWPHOS](3,5-DMPICA)ILF =9 A(I1) k@z
N | _Br
Dibromo[(2R,4R)-2,4-bis[di(3,5-xylyl)phosphino]pentane] RUL
(2-aminomethyl-3,5-dimethylpyridine)ruthenium(ll) Arzul | : 11219-68 100 e
CASRN®: - Ar=3.5—Me1025H3
37'0%F[(S,S)-XyISKEWPHOS](AMPZ)JLF="3 A(Il) %A,
Dibromo[(2S,4S)-2,4-bis[di(3,5-xylyl)phosphino]pentane] :Rlu Br
(2-aminomethylpyrazine)ruthenium(ll) ;Rr ,!‘ I/\ 11216-68 100 mg
o ZHWN
CAS RN™ : 1646350-84-6 Ar = 3,5-Me,CgHy
I7'O0F[(R,R)-XyISKEWPHOS](AMPZ)JLF7=m3 A(Il) kéms
Dibromo[(2R,4R)-2,4-bis[di(3,5-xylyl)phosphino]pentane] \RI Br
(2-aminomethylpyrazine)ruthenium(i1) R Ar/,!,\@ 11217-68 100 mg
N 2H) —
CAS RN®: - Ar = 3,5-Me,CgH,
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