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Pd-Catalyzed Asymmetric Alkylation of Methylphenylphosphine with
Alkyl Halides for the Synthesis of P-stereogenic Compounds
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Abstract A bis(phosphine) (PCP) pincer palladium-catalyzed asymmetric alkylation of methylphenylphosphine with alkyl
halides was developed for the synthesis of P-chiral phosphorus compounds in mild conditions. The corresponding products
were obtained in high yields with moderate enantioselectivities. The possible catalytic cycle and stereochemical pathway have
also been proposed via the Pincer-PdPMe(Ph) intermediate, which is generated from the reaction of Pd catalyst with methyl-
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phenylphosphine.
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Table 1 Optimization of reaction conditions for the alkylation
reaction of methylphenylphosphine

Ph (1) 2 mol% Cat. 4, 1.5 equiv. base BH;
\ solvent, 24 h ‘
P—H + BnCl Me P~
Mé  15equv. (2)MesS-BH; pi BN
2 3
© / | \O>
PhaP—Pd——PPh, N—Pd—N—/
OAc Cl Z
(S.5)-4 (S.5)-5
Entry Solvent Base t/’C Yield/% ee’/%
1 CH)Cl, K,COs r.t. 83 32
2¢  CH,Cl, K,COs r.t. 24 0
3 THF K,CO3 r.t. 91 33
4 Toluene K,CO;4 r.t. 96 32
5 +AmOH K,CO; r.t. 85 33
6 DME K,CO3 r.t. 87 36
7  MeCN K,COs r.t. 83 38
8  Acetone K,CO;4 r.t. 87 40
9 EtOAc K,COs r.t. 96 38
10 Nitroethane K,CO; r.t. 89 37
11  DMF K,COs r.t. 93 45
12 DMF t-BuOK r.t. 76 0
13 DMF NaOPh r.t. 78 0
14 DMF NH(i-Pr), r.t. 16 42
15 DMF NEt; r.t. 12 41
16 DMF NEt(i-Pr), r.t. 12 42
17 DMF K,COs —30 92 53
18 DMF K,COs —55 <10 59
19° DMF K,CO; —30 <5 —
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“ Isolated yields. ” Determined by HPLC with hexane/2-propanol; ¢ 5 mol%
cat. 5 was used. ¢ Without addition of Pd catalyst 4.
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Table 2 Extension of the substrate scope

1) 2 mol% (S,5)-4, 1.5 equiv. K,CO = P—Pd—FP -
Ph, (12 ol DI\)/IF, L PhoP—Pd——PPh, b Z :;
P—H + RX wP. \
vé 1.5 equiv.(2) Me;S+BH; Me\P i R ph- " Me py{ Me A
X =Cl, Br Key intermediate anCI
Entry Substrate #C  Yield/%  ee®/% Mev] P B
1 BnCl -30 92 53 @ c Ph
2 p-MeCqH,CH,C1 =30 95 52 P—P}j—P (R)-3
3 0-MeC¢H,CH,CI =30 87 45 \P @ Favored product
4 p-CICcH,CH,C1 =30 95 56 Me/ \P;\\
5 1-NaphCH,CI =30 64 34 B
Br l BnCl
6 Oﬁ r.t. 81 34
PhPsg
Br Me
7 Ej/V 9 25 (53
o Unfavored product
8 T r.t. 93 25 L g e »ss
o B AR R
9 WBF it 75 35 Figure 1 Proposed stereochemical pathway
10 ~Br rt. 82 33 References
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