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1.2 BRE5RE
1.2.1 k&Y 2 A

ERSAEYTT T . T 250 mL Schlenk M AIE C %% 100 mL, MEBE(17.7 g,0.22 mol) , KW T ¥ i 28 3k —
FALIE (20 g,0.11 moD) , M4 FIZ W A8 V4 It Vi N 58 B8 J5 SO g 2 by SR FS 4R 2R I B2 (7.17 g,0.22 moD) . K &
A 0 T AR AR B T o8 BE R R R R AR R RIS U S g L BEUE A 20 mL E R A
FEUE W, VR AR B v 8 B AR 17.8 g, L F 94 %5 P NMR(CDCly , 162 MH2)8:165.1."H NMR
(400 MHz,CDC1;)6:7.65~7.41(m,2H, ArH),7.42~7.35(m,3H, ArH),3.57(d, 6H, OCH; ,* J py =
10.6 Hz) ;" C NMR(100 MHz; CDCI;)¢ :142.1(d,J =19.2 Hz),130.6(d,J =21.4 Hz),130.1,128.7(d, ] =
4.9 H2),62.8(d,J =11.2 Hz),17.6(d, ] =5.3 Hz). HRMS m /= (ESD # i C;H,, O,P [M+H]" .
171.057 5,52 {H . 171.057 2.
1.2.2 k&3 Ak

[ER R T . T 250 mL Schlenk JATAH 28 100 mL ,f6& ¥ 2(15 g,88.7 mmoD) il i #F] 70 °C,
WA 0.5 mL ML EEFN 50 mL B AR BTR G IR, SN 2 h 5 AR KN 58 4 98UR ZE 48 25 RS L 160 °C sk
IR R 14.5 g BEWAK R 96.7%.°' P NMR(CDCl,, 162 MHz)8:45.2.' H NMR(CDCl; ,400 MH2) 4
7.85~7.74(m,2H, ArH),7.58 ~7.46 (m, 3H, ArH), 3.63(d. 3H, OCH;.* J py = 10.9 Hz),1.68(d.3H,
CH;,*Jpy=14.5 Hz);*C NMR (100 MHz; CDCl;)¢ :131.6(d,J =3.3 Hz),130.9(d,J =9.7 Hz),130.2
(d,J =126.2 Hz),128.5(d,J =11.8 Hz),50.5(d,J =6.1 Hz),14.8(d.J =101.6 Hz). HRMS m /= (ESD) }
WM CoH,,O,P [M+H]" :171.057 5, SZ9{A . 171.057 1.
1.23 G460

TEERSHEP T, F 250 mL Schlenk Hihn A FL & LB (17.1 £,90.2 mmol) , W& ALBK 50 mL, K T 0
L&Y 3(14 g,82 mmol) 4K F HH M B W AR VWG SO 3 h J5 B A N 98 4 IR ZR IR B BRI S . 140 °C
RS IR 4y 5B 12,6 g oK, IR 88%.°' P NMR (CDCl, , 162 MHz) §:53.0."H NMR (CDCI, ,
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400 MHz)8:7.94~7.85(m, 2H, ArH),7.63~7.48 (m, 3H, ArH),2.25(d, 3H,CH, ,*J py = 14.0 Hz);
C NMR(100 MHz; CDCI;)68 :133.5(d.J =3.1 Hz),132.4(d,J =118.3 Hz),129.6(d,J =12.4 Hz),128.9
(d,J =14.1 H2),23.5(d,J = 84.6 Hz).HRMS m/z (ESD B it C, H,CIOP [M+H]" :175.008 0, 5l
{H:175.006 8.
1.2.4 L&Y 6 5

FEERSHEDP T, T 250 mL Schlenk N AL & ¥ 509.8 g, 62 mmol), P4 & "k ( Tetrahydrofuran,
THF)100 mL, = Z % (8.15 g,80.6 mmol), & b # (2.88 g, 68.2 mmol), vk T ML &4 4 (12 g,
68.9 mmol) , 4 F& ™= AR /A I HL AR Ry €8 VAR S N A RS RN ST A L T N 50 mLL A N G Ak B VS TR
KIZRNE s 53 KA 50 mL LR R 2 UK. & I A7 HUAH FH JC /K B R 86 T, 9ol He e 28 I A5 HEL o » 7 2 Tk
HE SRR 15.5 g KEEB R ILE 85%. 44 5 :129.2~130.7 °C;*' P NMR (162 MHz,CDCl;) 6 34.2;
"H NMR (400 MHz, CDCl;)6:8.15~8.09(2H, m),7.61~7.49(3H, m),3.98(1H,dd,J, =3.3,], =
2.0 Hz),2.08(3H,d,J =14.4 Hz),1.97(1H, m),1.52(3H,s),1.48(3H,s),0.77(3H,d, ] =6.9Hz),0.73
(3H,d,J =6.9Hz);'*C NMR(100 MHz; CDCl;)8:157.6(d.J =8.1 Hz),132.9(d,J =121.8 Hz),132.6(d,
J =2.4 Hz),131.2(d,J =11.5 Hz),128.6(d,J =13.5 Hz),84.6(d,J =6.0Hz),68.6.29.9,28.7,21.6,20.3,
16.8(d,J =87.1 Hz),16.5; HRMS m /= (ESD # i {H C)s Hys NOs P [M+H]" :296.141 6, 3ZM{H . 296.140 2.
12587 A

RSP F . F 250 mL Schlenk i h A%EH (2.4 g,0.1 mol), 10 mL THF, 48 % 2 H B (2 g,
10.8 mmoD) .1 mL 1,2-9R Z ke, 1 KR FF Ui J5 o 65 T8 4% i 20 75 28 W Bk (16,7 g,89.2 mmoD) i F 40 mL
THF ik 2, 5O 2 h 5 A58 2 KB T KL G ) 6 (15 g,50 mmoD) % T 50 mL THF i fin 2 A& 4
IR, RV 50 mL 1 mol/L 38R VK BN, 43 W /K AT 40mL & e 22 B 2 Wk, & IF A HLAH
FH TG K B B8 86 106 5 e 28 A eRORL S B T AR R 4l R E RIS VAEC KD : VIR TR =1 3. H &
[E14£10.3 g.ee {H B SF R A GT 5)97.2 % L UE 83.7 %66 1. :129.4~130.3 °C.*'P NMR(162 MHz,CDCl;)
8:34.6;' H NMR(400 MHz; CDCl;)6:7.97(1H, m).7.78~7.72(2H,m) ,7.56 ~7.41(4H,m) . 7.13(1H, t,
J=7.5H2),6.90(1H,m).3.76 (3H,s),2.04(3H.d.J 4 p=13.3 Hz);"*C NMR(100 MHz,CDCl,)6:160.5
(d,] =3.9 H2),135.6(d,J =2.2 Hz),134.0(d,J =118.3 Hz),133.5(d,J =7.6 Hz),132.3(d,J =3.1 H2),
130.6(d.J =11.5 Hz),128.2(d,J =13.8 Hz),120.5(d,J =12.6 Hz),118.9(d,J =112.4 Hz),111.5(d, ] =
7.6 Hz),55.7,16.2(d,J =75.1 Hz) . F &SRB AH €3 [ High Performance Liquid Chromatography, HPLC;
REEBE A M FEH CHIRALPAK® IC,VUESHE) : VORFE) = 3 : 1,254 nm] 33.2(R #%),34.6(S
) s HRMS m /= (ESDHEME C, His O, P [M+H]" :247.088 8,5 {4 :247.088 1.
1.2.6 &% 8 G

ERSEY T, T 250 mL Schlenk MM AL & 7(10 g.40.6 mmol) , i/K THF 100 mL, 7K F i il
LDA(19 mL iE T 38 IE C A 2.5 mol/L i A 49 g 5 NI 50 mL THF ™), 44 532 W42 5 6, 35 fin
SEIE L VKW R HEPE 1 hy A K &AL (7 g, 52. 1mmol) , 2 W H 2R WK & 3 %05, i e Bt $E. % i 50 mL
3 mol/LER MR VR K IV o 433 » FJZ/KH A 50 mL 5 B 2B 2 ¥k, & 4 HLAH  JC/K B R B 1 8 5 Wk 4
g rh B 45 S A 7.1 g, 0 71.3% 44 5. 202.6 ~204.1 °C.*' P NMR(CDCl;, 162 MHz) & : 34.6.
"H NMR(CDCl, ,300 MH2)8:7.81~7.52(m,4H),7.50~7.36(m,8H),7.31~7.21(m,6H),3.82(s,6H) ,
1.85(m,4H) ;¥ C NMR (100 MHz,CDCl;)8:161.8(d.J =4.1 Hz),137.2(d,J =2.6 Hz),135.2(d. ] =
121.2 Hz),134.8(d,J =7.8 Hz),132.5(d,J =3.6 Hz),130.6(d,J =11.7 Hz),129.6(d,J =13.4 Hz),122.3
(d.J =13.1 H2).119.2(d,J =118.5 Hz).112.4(d,J =7.8 Hz).55.9,16.5(d,J =58.2 Hz).HRMS m /=
(ESDFIBMH Cos Ha O P, [MA-H]" :491.154 1,5290{4 :491.153 7.
1.2.7 L&MW B

ERSAEYF . F 250 mL Schlenk NI AALE Y 8(4.9 g,0.01 mmol),100 mL JTE/KH 2,11 ¢ =T g,
PARE 70 °C L ARFTE IR E T R R P A8 A 8 g =S RELe . W M ZE 578 70 “C R 2 h, AR5 K il 2
30 °C, Il A 2 G218 i I 5T i 434K 25 %0 NaOH ¥, % 00 58 ¥ )5 43 W, 7K A 50 mL SR SR ZEHL 2 Ik,
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AV, KB FREE TG WA AR, —E W W B E L A AW 94.1 g.dr {8 98.3%, IR
89.5 % M 5 :104.3~105.8 “C;* P NMR(CDCl;,162 MHz)8: —21.8;'H NMR (400 MHz,CDCl;)8:6.9~
7.98(m,18H),3.82(s,6H),4.26(d,4H,J =5.2Hz)."* C NMR(100 MHz,CDCl;)8:161.0(d,J = 3.5 Hz),
133.2(d.J] =2.6 Hz),132.6(d,J =42.4 Hz),131.5(d.J = 3.4 Hz),129.6,128.3,128.2(d.J =6.8 Hz),
120.8,116.2(d,J =6.5 Hz),110.1(d,J =33.6 Hz),55.5,12.6(d,J =13.2 Hz). Ttk HPLC [ KZEHk &M
FHEH CHIRALPAK® IC.VUES K + VOREED = 98 : 2,254 nm] 27.6 (RS f4%1),32.5(RR 4 #1),
HRMS m /2 (ESD 3818 Cos Hyy O, P,[M+H]" :459.164 3, 52 {4 :459.164 1.
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o e 3 A5 ) T (2- AR B 2R 30 R S S S A L ee fH 97.2 20 M RYJLP AN R AR BROAS Z BR R 53 A — A
F ZALTE T SO TSR BE R 5 55 T S A IR A P 5 T A B 9 22 031, 8 e ] B R R 23 g BRI RT [
We-FE A .

143 (S)-(2-F AR R R ) HY R R B AL B 7 )5, R Mislow 4859 R SR J7 1, 4 LDA Bk, 71 5 8K
SACH EAC RIS B 51 8. A8 5 48 = SRk be R = T IR U 2 ik S 45 30 A4 284 0 5% 1 7 ) (R L RD-1, 2- W[ (2-
AR R ) R ] 2 e 90 R T =T e AR 3 T B = RV B iT LA 00 b el 2 PR 9 G A% 11 A
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Wt AR | o 0 BB X S AR AT TS E FLRAE XA S LA B AR L D T A A D IR L T
PR A A 23 B I AR 5 e R v X R e 4R P G 2 R T I R T A T A A T ) E — 25 13 A AR Y
fie FEAE .

& % x W

[1] Newton C G.Wang S, Oliveira C C,et al.Catalytic enantioselective transformations involving C-H bond cleavage by transition-metal com-
plexes[J].Chem Rev,2017,117:8908-8976.

[2] Fu W, Tang W.Chiral monophosphorus ligands for asymmetric catalytic reactions[ J]. ACS Catal,2016,6:4814-4858.

(3] BRWE, SRR AR OR . 55 5% 20T IBE 2 3R 50 0 254 1 XU P R 1 A LD DT R S R S A CH AR B D 22016, 44 :79-81.

[4] Knowles W S.Asymmetric Hydrogenations [ J]. Angew Chem Int Ed,2002,41(1):1998-2007.

[5] Knowles W S,Sabacky M J, Vineyard B D, et al. Asymmetric hydrogenation with a complex of rhodium and a chiral bisphosphine[J].] Am
Chem Soc,1975,97.2567-2568.

[6] Genet ] P,Pinel C,Mallart S,et al.(R,R)-dipamp-ruthenium(II) (2-methylallyD) 2 :synthesis and selected use in asymmetric hydrogena-
tion[J]. Tetrahedron Lett,1992,33:5343-5346.

[7] Shaghafi M B,Grote R E,Jarvo E R.Oxazolidinesynthesis by complementary stereospecific and stereoconvergent methods[ J].Org Lett,
2011,13:5188-5191.

[8] Korpiun O,Lewis R A,Chickos J.et al.Synthesis and Absolute configuration of optically active phosphine oxides and phosphinates[ ] ].]



60 T IR IL K FIRCA RAF RO 2018 4

Am Chem Soc,1968,90:4842-4846.

[9] TImamoto T.Oshiki T, Onozawa T.et al.Synthesis and reactions of phosphine-boranes: synthesis of new bidentate ligands with homo-
chiralphosphine centers via optically pure phosphine-boranes[J].J] Am Chem Soc,1990.112(13) :5244-5252.

[10] Schmidt U,Riedl B,Griesser H,et al. A useful synthesis of (R,R)-1,2-ethane diylbis[ (o-methoxyphenyl) phenylphosphine] the ligand of
the enantioselective catalyst [Rh(COD) (DIPAMP) ] BF; [J].Synthesis,1991,1991(8) :655-657.

[11] Bull SD,Davies S G.Jones S.et al. Asymmetric alkylations using SuperQuat auxiliaries-an investigation into the synthesis and stability of
enolates derived from 5,5-disubstituted oxazolidin-2-ones[ J].J Chem Soc,Perkin Trans1,1999,30(28) :387-398.

[12] Chelouan A,Recio R,dlvarez E, et al.Stereoselective synthesis of P-stereogenic N-phosphinylcompounds[ ]J].Eur J Org Chem,2016,2:
255-259.

[13] Adams H,Collins R C,Jones S,et al. Enantioselective preparation of P-chiral phosphine oxides[ J].Org Lett,2011.13(24) :6576-6579.

[14] Vineyard B D,Knowles W S, Sabacky M J, et al. Asymmetric hydrogenation: rhodium chiral bisphosphine catalyst[J].J] Am Chem Soc,
1977,99(18) :5946-5952.

[15] Juge S,Genet J P.Asym metric synthesis of phosphinates, phosphine oxides and phosphines By Michaelis Arbuzov rearrangement of

chiral oxazaphospholidine[ ] ]. Tetrahedron Lett,1989,30(21) :2783-2786.

A new method for the synthesis of (R ,R)-1,2-bis [ (dimethoxyphenyl)
phenylphosphino | ethane

Sun Yuan', Li Ning', Chen Hui’, Zhang Yinlong®, Huang Xiaona', Li Zhenxing', Yang Ruina®

(1.College of Materials and Chemical Engineering,Zhengzhou University of Light Industry,
Zhengzhou 450001, China; 2. Institute of Chemistry, Henan Academy of Sciences,Zhengzhou 450002, China)

Abstract : A new method for the synthesis of (R ,R)-1,2-bis[ (2-methoxyphenyl) phenylphosphino Jethane was developed.
Basing on the reaction of Arbuzov rearrangement, methyl methylphenylphosphinate, which was obtained from dichloropheny-
Iphosphine and methyl alcohol,reacted with phosphorus pentachloride to form methylphenylphosphinic chloride. Methylpheny-
Iphosphinic chloride successively reacted with oxazolidinone 5 and then with 2-methoxyphenylmagnesiumbromide to get (S)-
(2-methoxypheny) methylphenylphosphine oxide as a single configuration.PAMPO 7 was coupled by the action of LDA and
copper chloride,and then reduced with trichlorosilane and tributylamine to obtain target product with 89.5% yield and 98.3/1.7
dr value.

Keywords: (R ,R)-1,2-Bis[ (dimethoxyphenyl) phenylphosphino Jethane; synthesis; chiral auxiliary reagent; methylphe-
nylphosphinic chloride
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