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Synthesis of a precursor compound of zwitterionic water-soluble chiral diphosphines
ligands with amino acid moieties based on chiral diphosphines ligand PPM
JIN Xin, LIU Guo-bing
(College of Chemical Engineering, Qingdao University of Science and Technology, Qingdao 266042, China)

Abstract: The zwitterionic water-soluble chiral diphosphines ligands with amino acid moieties are synthesized based on
chiral diphosphines ligand PPM . The reaction of (25,4 ) - N- Boc-4- ( p-toluenesulfonyloxy)-2-[ ( p-toluenesulfonyloxy) methyl ]
pyrrolidine(1) with sodium diphenylphosphine and further treatments with sulfide can give in 67.2% yield the (25,4S)-N-
Boc-4- ( diphenylphosphinothioyl )-2-[ ( diphenylphosphinothioyl) methyl] pyrrolidine (2) ,which is then converted by treatments
with a excess of trifluoroacetic acid to (2S, 45 )-4-( diphenylphosphinothioyl )-2-[ ( diphenylphosphinothioyl ) methyl ]
pyrrolidine (3) in 94.0% yield. Subsequent reaction of 3 with Boc-Asp (OBzl)-OH affords the (2S,4S)-N-[(2 S)-3'-
benzyloxycarbonyloxy-2' - (tert-butoxycarbonamido ) propionyl ]-4- ( diphenylphosphinothioyl )-2-[ ( diphenylphosphinothioyl) methyl ]
pyrrolidine (4) in95.8% yield. The removal of protecting groups of 4 with boron tribromide give (25,48)-N-{[(2'S)-2'-amino-
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3'-carboxy ] propionyl } -4- ( diphenylphosphinothioyl )-2- [ ( diphenylphosphinothioyl) methyl] pyrrolidine in 54.2% yield.
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1.3 FHBEERETTESHEH
1.3.1 (28,45)-N-Boc-2-—¥ #M ¥ £ -4-—%
B A v S ek (2) 89 A %

£ 100 mL TETCK ZEAFHMA 10.8 g &
B 25.9 g R EFEALRE, EE AR T B
15 h, R J5 % 20 g(25,4S)— N -Boc-2-%} F A BE R
FA B -4 B 30 T I 4R O &M 6 (1) A9 120 mL Y
AWK (THF) ¥ W& 2218 0 AT B 3 4 6 B R W
PLOERTHAESR. PRHBEFERERIRTT
A G4 Y53k it vk, A 200 mL TR K ERE, &
W, K ERIEWMA 5.4 g R B, ZEBEHE
2 h, A1 E B (TLC) M M 4 o I8, e T U8
RAETHERE K30 g, 2ETR4EH 15.8 ¢
Y 2, INE 67.2%. [a]® —9.67°(c 0.6, %);
'"H-NMR(CDCl;), §:8.0 ~ 7.369 (m, 20H) , 4.528 ~
4.27(d,1H),3.791(s, 1H),3.547 ~ 3.468 (m, 1H),
3.087~2.957(m,2H),2.54 ~ 1.96(d, 1H),1.62 ~
1.56(m, 2H), 1.458 (s, 9H) ; *’P-NMR (CDCl; ), :
47.084,46.466,39.048
1.3.2 (28,48)-2-=F AT R -4- KB A
w9 S ks (3) 89 A%,

RO2g AW 2T 2 ml =L, 7 0C
THH LS h REWMEZLTE=FIR. MA 15
mL Z45 , A 0.5 mL 30% &K, #+E 5 min, 5
W A VLE, K UE, TKRBREE T . TIE,
ET32 0.16 g EEEMK, K 4%, THEEMT

TR, #E—2aifA] R AR ZE i s & R 2R
o [a]®+0.61°(c 1,CHCL);'H-NMR(CDCL), 6:
7.870 ~7.383(m,20H),3.631(m,1H),3.270 ~ 3.223
(m,2H),3.046 ~ 3.018 (m, 1H),2.946 ~ 2.904 (m,
1H),2.717 ~ 2.695(m, 1H),2.003 ~ 1.978 (m, 1H),
1.67 ~1.56(m, 1H) ; ¥ P-NMR (CDCl ), &:51.259,
39.167,

1.3.3 (25,48)-N-[(2'8)-2'-® T & BB % -3'-
FEBmARBA]2- KB T EA4-—FABL
9 Sk (4) 89 6 A%,

FH 50 mL — 45 H ke 7% % 0.85 2(0.00263 mol) N—
Boc- L - K& & R -4-"F I (Boc — Asp(OBzl) -OH) #il
0.36 g(0.00267 mol) 1-¥3% - Z% I = Z Mk (HOBt) , &
e B 0.41 mL N, N' - — 5 N A Bk — Bt AR
(DIC) M A ERBAEBEP. RIBEMA 1.36 g
(0.00263 mo) L& H) 3 B9 10 mL — R H k1AW, &
BERA 2 h, A TLC MR M A R BERT,Z
Mror B4R 4ifg 2.07 g 7= ¥ 4,40 95.8% ,J5 7 84 ~
87°C. [a]® -20.5°(c¢ 1,CH,ClL) ;' H-NMR(CDCl;),
8:7.967 ~7.405(m,25H) ,5.3(d,1H) ,5.069(s,2H),
4.628(m,1H) ,4.43(m,1H),4.123(m,1H),3.773(q,
1H),3.55(t,1H),3.13(m, 1H),2.887(q,1H),2.628
(q,1H),2.055(q,1H),2.1 ~1.9(m,2H), 1.420(s,
9H) ; ¥ P-NMR (CDCly ), &: 48.167, 45.491, 39.393,
38.242,

1.3.4 (25,48)-N-[(28)-2'-RA-3'-% L A&
A]2-ZF BB TR -4-= KB A v S (5)
g AR,

B2 g bW 4T 40 mL & H 5, IKER B %
HZE-10C,Z18% M 24 mL =R & F s
% (0.846 mol/L) , %58 f5 0°C KM , 2R J& = 1B |
1 he ZEH MK 20 mL, 730 W I 3k 7098, A HLZE RIK
e, RKBEREE T . SIE, T, BEBREK. 2
ror B PR 478 0.83 g =4 5, UK 54.2%, I M
204 ~207Co [« ]® +13.5°(¢ 0.96, THF) ; 'H-NMR
(CDCL), 6:9.54 (s, 1H),7.755 ~ 7.317 (m, 20H) ,
4.554(m, 1H) ,4.381 (m, 1H) ,4.151 (m, 1H), 3.906
(m,1H),3.735(m,1H),3.347(m, 1H),2.780 ~ 2.701
(m, 1H),2.321 (m, 1H), 2.215 (m, 1H) ; *'P-NMR
(CDCLy ), &: 51.315, 47.405, 38.724, 38.216; MS:
633.1[M+ H]*,
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