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Abstract: A new chiral bisphosphine ligand, NORPHOS-7-)Etith

) o) .
an amino group has been prepared. It has been applied to the Pd- (CHa)a Bph, (CHa)sS o
cgtalyzed asymmgtrlc allylic alkylation nic—(E)-d|phenyl-2-prop.enyl + I a 7 '|5Ph2 a
pivalate upon using &3S7R)-NORPHOS-7-NEf (1) (M-Chirality) Ph,P ‘PPh >
having an amino group on the ligand, the same absolute configuration 2 0 no?
product was obtained as compared to usirig3@-NORPHOS P- 3 (R.Sra
Chirality). This result clearly indicated the possibility of the interaction )
. . . . ) . (CHg)sS
of the amino group on the ligand with the incoming nucleophile. OH
Br 9 o)
. ) . . 1 PPhy a 7 u a
Recently we synthesized a novel type of chiral bisphosphine ligand HO }Dph — - PPhy ——m
BHMP-7-X? and NORPHOS-7-X with a carboxyl group which was a 2 PPh,
found to be efficient for palladium-catalyzed asymmetric allylic (R.9)5
alkylation2 amination? cyclizatior? and asymmetric hydrogenatiioy ' (R.S)-6

interaction of a carboxyl group on the phosphine ligand with the OCH,CONEt,

incoming nucleophile and the substrite. OH
O o]
COOH 1
0. /CONH [~COOH O~on PPh, Dy \III3Ph2 —C

Ph Ph
LPh g PPh, PPh
. O 0
ph/P\ (R.S)-and (25,39)-7 (25,35)-8
Ph
25,35)-BHMP-7-COOH (2R,3R)-NORPHOS-7-COOH
(253%) OCH,CH,NEt, OCH,CH,NE,
Figure 1 o]
[1}
¢ PPha d _PPh,
In connection of this work, we planned to introduce an amino group as a PPha PPh,
hetero-functional group on NORPHGSThe synthetic route to the
optically active bisphosphine ligan§9-NORPHOS-7-NE ((S9-1) (253979 (25351
is shown in Scheme 1.
Reagent, Condition: a. reference 3 b. NaH,
CICH,CONE, , y. 81% ¢. BHs y. 70% d. HSiClg
Synthesis of (339)-7 was carried out according to the methods in our Et;N, toluene, y. 68%
previous worR and the following etherification ofS(S)-7 with N,N- Scheme 1

diethyl chloroacetamide gav8$)-8in 81% yield. Reduction 0f5S)-8
with diborane at 80 °C gav&§)-9 in 70% yield. Final reduction of the
phosphine oxide9 was achieved by heating with HS}NEt; in
toluene under an atomosphere of argon followed by treatment with 30'

Table. (25,35,7R)-NORPHOS-7-NEt,-Pd Complex-Catalyzed Allylic
Substitution Reaction Forming a C-C Bond

. 8. . OCO'Bu Pd-ligand
NaOH agq. to give§S-NORPHOS-7-NEf ((S9-1)° in 68% yield. + CHy(COOCHz)p ————
Asymmetric allylic substitution reaction of 1,3-diphenyl-2-propenyl P" \1 o Ph BSA, LiOAC CH(COOCHy),
pivalate 10 (0.5 mmol) with the nucleophile produced by mixing PhX""pp
dimethyl malonate, N,O-bis(trimethylsilyl)acetamide (BSA), and 11
lithium acetate as a catalyst was carried out at room temperature for . Chiral ligand  P/M chiralty solvent yield® e.e.(%)°(Config.)
hr using a palladium complex generated in situ from a chiral ligan (2R,3R)-Norphos p THE 50 16 (RA)
(0.05 mmol) and [Pd¢tC;H5)Cl], (0.0125 mmol) as cataly%t.The (28,35.7R)-Norphos-7-NEt,(1) M THF 52 76 (R)
results are summarized in the Table. (2R,3R)-Norphos p CHCl 89 73 (R)

(25,35, 7R)-Norphos-7-NEt;(1) M CH.Cly 90 g9 (A

. . . . a) All asymmetric allylic reactions were carried out al room temperature for 48 hr
The Pd-catalyzed asymmetric allylic alkylation1df with (S9-1 (M- in the presence of Smol% of a catalyst prepared in situ by mixing [Pd(rt-C3Hz)Cll,
irality)10 - ; H and the chiral ligand in a ratio of 1 : 4.
Chirality)™ gave R). 11 of .the same absolute conflgur.atlon a; the by Isolated yield by preparative TLC on silica gel.
product R)-11 obtained with RR)-NORPHOS P-Chirality). This c) Determined by HPLC analysis with a stationary-phase column (DAISEL

result clearly indicates the interaction of the amino group on the ligan CHIRAL AD)

with the incoming nucleophile and the importance of the neighboring Ph O-/~NEt
participation in enantioselection of asymmetric allylic alkylafibf2 ,L/Ph Ph
) Ph
Another explanation that the NORPHOS-7-plHigand forms an ‘I£
aminophosphine-Pd complex to catalyze the asymmetric allylic Ph’T \p~Ph
alkylation with high optical yield may be unreasonable, because of th Ph p'h

(2R,3A)}-NORPHOS  (25,35,7R)-NORPHOS-7-NEty(1)
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conformational flexibility of the eight-membered aminophosphine-Pd
complex and also the lack of the asymmetric environment near thg)
amino group.

In summary, a new bisphosphine ligandS 8% 7R)-NORPHOS-7-
NE((SS-1) having an amino group as a neighboring participating
group was synthesized and found to be efficient for palladium complexz)
catalyzed asymmetric allylic alkylation.
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