254 H2 W
2011 4E 4 A

G
JOURNAL OF MOLECULAR CATALYSIS(CHINA)

i fb Vol. 25,No. 2

Apr. 2011

XEHS: 1001-3555(2011)02-0109-05

A B FEEEELERE A REE N R MR

LR,

E‘ﬁ]l , }/]‘HI%%Z*

(1. BV R A ot SRR, BV 7924 710062 ; 2. S50 ik, Bvy 744 710032)

B E. ] ER AR SRR S AN A W AT AR P RC R 4 HROR USOL AR T 5 l p RR Y i
RIGIRIIA R R A (AA) S, RBLT 4 BXT P (91% ~96% ) R NLIEE (52% ~T72% ). FE LIS 2
PUEERR R IR AA BN, SR T RIS ) B [T 3, 3 REAT A0 AT IE (AR 1 ISR, BC A Y i
PTG AE NS B P SEA DR AL, X FAERCAT TEAL AA SOV, FTRARI #06# G TR o- BRI S ).

x #

HESES: 0643 SMERFRIRED: A

TEG IS E YA AT, HRAEAL R A X
W& 724k (asymmetric aminohydroxylation, AA) J )i
SR T B AR FRAEAL B 2 — Y %R R AE
oG E A T B- . B-&
BEAETF-HEZ5) RIR ) A4 20 DA S TR A
G BT Tz R R AA RO RS
B IN NP

{H2 AA ROVARSE Z, SOTECARMN A &Y 5, BR
il T AA BN Tl A AR 7. PRI AT A5 [l i AA
SRR AT B LAk, © B ]
[ SR R A A T TR AR 2y i R C A4, (H2:
FRYBC A B R, B DN, AT
{1,

FATTUR A 2 38 4o 7T [m] e A = 4880 Tk e A4
[QN(OH), [,AQN L(|& 1) fEfLdmken AD J. %
BCAARTE AD FonHh Im A2 6 S s, D PRdrmi
fEALTEE . BT, RAOTUHR T A 1 ek
AA F R AT 1 A2 e | IX e R PR AT
BRVERENE S BISCE B0. SEER 25 R AR AR 1 AL A
AR RO W PR A — Ak 2 X R,
HFCHR 1 AT LIRS R ORI H A2 A 1.

1 XWEa
1.1 ik 58

A5 (QN) Ay LIt )7, 4 IR R
LR 2 R BERR A K,0,0, (OH), Jy Acros it
5 PEERR R g Aldrich 3005 %40 KR G

Y i HEA: 2011-01-10; &= BHA: 2011-02-08.
BEE£WH: BRARP2EILETRE(20576068 ) ).

W AT SR SR BC A AA R Tk B T o IR R T

RN WO EA )

Fig. 1 The structure of ligand 1
ARG P Ak AR R Y 1 Eb R 7 AR A% BT %
CAR, HARYNE AR 8 CP L. XR-1 Ei%
W GAX, TR M IE. Perkin-Elmer343 7 [ 2
FEGIX. Perkin-Elmer 1760-X % 21 4} 435 6 & .
Varian INOVA-400 ZUAZRE LR IR %Y. Bruker Apex
Il #1 ZAB-HS R i%{Y. Wa-ters Breeze =% AH (4
A
1.2 BEMEBR AA R
12,1 BeREM FCARLQN(OH), ], AQN $#3Ciik
(141 AR, 75F 84% , m. p. 166.5-168.5 C.
"H NMR 2" C NMR 4585 H 54T Bt
TEEFESCHRI 1S ] kil &, AWK, 74 70%.
PR R0 1 AT Ry 99% . YA TR AL T e I3
i, WA TR OB, T4 CUUTIEA, (H
At 2 A
1.2.2 FEAR 1 fE4L S Fh PIRERR TR 2R IR AR AA 2
B 50 mL [#EEEH A T 4 mL IEREERY
AP RNHER(0.469 g 3.1 mmol ) IA ¥ HI NaOH %

VEEE A FEISLE, (1975-) , 4, H4-H55E, E-mail: npj. fmmu@ sina. com Tel; 029 —85300991. .



110 7 A (1

25 %

(0,122 g % 7.5 mL 7K ), I I il 4 A vk SR
AT R 0.35 mL(3.05 mmol) , FIfAEFE, SRIFMA
HA A 1(49 mg 0.05 mmol) 1 3.5 mL F N EEE
W. 5 min J5 0 A (0. 104 ¢ 1 mmol ) F
K,[ 0s0,(OH),](14.7 mg 0. 04 mmol) , [z &2
grfn,. ROWESHS (TLC Wil ), SO IR &9 KoK
YR, 20 mL AR AR FRENIA IR, dkEediitE 15
min, JFAEER, FEFE 30 min. FEE, KA
TR CERHEM (1S mL x3) , GIFAGHUH, 435 H 20
mL 7K A1 50 mL £k, Tk MgSO, T4, WEH
4, RERCREE AT B, VR Y IEC ke 2R
R =8:2.
1.2.3 P 1 fEAb ) F AR IR HY TR AA B 1 el
Wi

Jiki—: T 50 mL [F ISP IMAE T 4 mL
TN R R T (0. 469 ¢ 3. 1 mmol) I K I
NaOH ¥ (0. 122 g % 7.5 mL 7K) , g il
AR AL T g 0. 35 mL(3.05 mmol) , ZIRHEFE,
SRIGIMATEG TR 1(49 mg, 0.05 mmol) 1 3. SmL
IENBEAEW. B OB RO IR 5 min J5, A
FFRE AR H R (0. 176 g, 1mmol ) 1 K,0,0, (OH),
(14.7 mg,0.04 mmol) , SR 7 4 0. S I &5
J&a (TLC W) , SR & 9 vk s @ 2, A
20 mLAI RO AR BRENIA W , ARZEiFE 15min, AR
U, FFBERE 30 min, FHESFE. KA R CHRZE
W(15SmL x3) , GIFAHAH, 4304 20 mL K F
50 mLAE AR Rk e, JooK MgSO, T4, Hliikis
JEWRARRIA 1 ~2 mL R, A 25 ~35 mL Jo/K
CHE, B R B EERY) A, #E2 ha,
TLC W5 £ Bk 2 © TCRAR IR W, g, Jook Sk

-+
CbzNCINa

0 ou 9
X~ "or > Y~ TOR
LigandK,0s0,(OH), ﬁHCbZ
A

Ve, AIAREIECAR, B TRARE. R B
T4 AA S

Jrik " T 50 mL =FORH A T 4 mL IE
PN BER) 2 5L F R N R 0. 469 ¢ (3. 1 mmol ) 7 K I
NaOH 5 (0.122 g #F 7.5 mL 7K) , FEIIAHT
Y UCE R AT G 0. 35 mL(3. 05 mmol) , = ifi i
FEORIE A AR 1(49 mg, 0.05 mmol ) 1)
3.5 mLIENEEER. MO R B 44, 5 min J5,
A B 3 P A R R (0. 176 g, 1 mmol) F1 K, O
0,(OH),(14.7 mg,0. 04 mmol) , JZ Jij % & 43 f4.
B HE (TLC W) , W78 25 N, SR m
ANCEEZER (15 mL x2), L2 TEK MgSO, +
M, BRI KEAMINERNEE 7.5 mL, 2
FEFR TR 0. 469 ¢ (3.1 mmol), YRGEERALT HE
0.35 mL(3. 05 mmol ) F1i& & A NaOH E W ( pH =
11). SRIG A P EERR 5+ PN TG 0. 190 g (1 mmol ) Al
K,0s0,(OH),14.7 mg (0. 04 mmol ) #F7 T~ —IK X
N [FRERERAE AT T 4 K.

2 RS

2.1 BRfR 1 4L S Fh AR RER R IB IR H) AA R Y
AA R AE TR AL (TP ECAFT 050,
JEUEE (V2 T B A7 A5 280 48 P b 2 i i A 2
ke T, AA ROV RAR AR 5 1 (AD B ™
Py C X AA SN =) A FlB) | ISR £ 7L (7= A
Xt B) MISL AR BEFEE (A 8B Ay X BRI B oy
B0 . BATHTE /N A B HRGE I DL NGRS
R 1 A A - 00, FAEBCR L QN (OH), ],
PYDZ fEfMiJ 9 AN X AR 2 e AL SRz, 15331 1 X Jsk
PEPEPEAR S 1971 B (B-Z LM ) 14 2.

C bz]_!_H o

= 2o
OH OH
B I

& 2 Eﬂﬁi [ QON(OH), ]2PYDZ il K,0s0, ( OH)AE’T’E%J&E"J AA FURL
Fig. 2 Asymmetric Aminohydroxylation of Olefins using [ QN(OH), ],PYDZ and K,0s0,(OH),
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Table 1 Asymmetric aminohydroxylation of five methyl cinnamates catalyzed by ligand 1 at room temperature

No. Olefins Time/t  yield %* A:B e.e%"” "H NMR3

7.35~7.25 (m, 10H), 5.59 (d, J=8.4

(0]
Hz, 1H), 5.30 (s,1H), 5.01 (s, 2H),
1 N NocH, 2.0 67 91: 1 93
4.60 (d, J=8.0 Hz, 1H), 3.78 (s,

3H),1.87 (br, 1H)

7.35~6.98 (m, 9H), 5.55 (d, ] =9.2
o Hz, 1H), 5.28 (s,1H), 5.05 (d, J=12.
2 D/\AOCHJ 1.5 72 87:13 95 0 Hz, 1H), 4.97 (d, J =12.0 Hz, 1H),
F 4.58 (d, ] =2.4 Hz, 1H), 3.82 (s,
3H), 1.58 (br, 1H)

7.36 ~7.23 (m, 9H), 5.56 (d, J=9.2

0 Hz, 1H), 5.28 (s,1H), 5.03 (d, J =12.

3 @A\AOCHS 2.2 60 96: 4 91 4 Hz, 1H), 4.96 (d, J=12.4 Hz, 1H),

a 4.61 (d, J=12.4 Hz, 1H), 3.78 (s,
3H), 2.18 (br, 1H)

7.36~7.12 (m, 9H), 5.59 (d, ] =8.8
Hz, 1H), 5.26 (s,1H), 5.11 (s, 2H),
4 N~ OCH, 2.0 52 97:3 96
H, 4.61 (d, J=11.6 Hz, 1H), 3.76 (s,
3H),2.35 (s, 3H), 1.27 (br, 1H)

7.36 ~7.24 (m, 9H), 5.53 (d, ] =9.2
o Hz, 1H), 5.28 (s,1H), 5.04 (d, J =
5 OQ/\)(OCH. 2.0 67 76: 24 93 12.0 Hz, 1H), 4.99 (d, J =12. 4 Hz,
H,CC 1H) ,4.60 (d, J=7.6 Hz, 1H), 3.81 (s,
3H), 3.77 (s, 3H), 2.61(br, 1H)

a Isolated yields. b The e e values were determined by chiral HPLC. ( Chiralcel OD-H) ; 1; V(i-PrOH)/V (hexane) =1.5:8.5,
qV =0.6 mL/min, tR(min) =29.9 (major), 34.0(minor); 2; V(i-PrOH)/V (hexane) =1.5:8.5, qV =0.6 mL/min, tR
(min) =28.3 (major), 31.4 (minor) ; 3: V(i-PrOH)/V (hexane) =1.5:8.5, qV =0.6 mL/min, tR(min) =30.7 ( major) ,
39.4 (minor) ; 4: V(i-PrOH)/V (hexane) =1.5:8.5, qV =0.6 mL/min, tR(min) =12.8(major), 15.9 (minor); 5; V(i-
PrOH)/V(hexane) =1.5:8.5, qV =0.6 ml/min, tR(min) =17.9 (major), 22.0 (minor).
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Table 2 Reuse of ligand 1 in AA reaction by using p-methyl methyl cinnamate as the substrate

No. vield(% ) e.e. (%) Recovery (% )
1 52 96 93
2 50 95 91
3 51 94 92
4 52 95 93
5 50 96 91
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Table 3 Reuse of ligand 1 in AA reaction by using p-methyl methyl cinnamate as the substrate

Run 1 2 3 4 5
yield( % ) 52 50 51 52 52
e.e. (%) 96 94 95 96 95
MLLZ T, XA E RS 1T, BRILF- .
S HK:

BRI, e T MAER.
3% i

=A

FRA TR — 7Bl m] o] SRR 528 P PRy A S 2T X
A PIIRAT AR AT T S R AR AA OB R
BT 4 B9 T ek 1 (91%  ~ 96% ) il S R i
(52% ~T72% ). FELIXSH B EERR HY R 0 IRPI I A
XFRERACS B, SR T PR A [R] B [l W 5 3%
YR SR T A RDICRL R . BC AN B 2
T, Nl E IR TR o- B IERER R S St T
—aigte, WD) AA ROV Tl AR B T4
M.

[1] Jacobsen E N, Marko I, Mungall W S, Schroder G,
Sharpless K B. Am. Chem. Soc[J], 1988, 110 (6) :
1 968

[2] LiG. G., Hubert H A, Sharpless K B. Angew. Chem. ,
Int. Ed. Engl[]J], 1996, 35(4) . 451

[3] Tao B, Schlingloff G, Sharpless K B. Tetrahedron Lett
[J], 1998, 39(17) . 2 507

[4] Kolb H. C, Vannieuwenhze M S, Sharpless K B. Chem
Rev[J], 1994, 94(8): 2 483

[5] Nandanan E, Phukan P, Pais G C. Indian J Chem|[]],
1999, 38(B) . 287

[6] Mandolin A, Pini D, Agostini A. et al. Tetrahedron:
Asym[]J], 2000, 11(20) : 4 039



2 FAMGAREE - AT [l TR AR AN X PR R SR BF 5T 113

[7] Yang X W, Liu HQ, Xu M H. et al. Tetrahedron; Asym [J], 2001, 3(15): 2325
[J], 2004, 15(12): 1915 [13] Choong Eui. Song, Jung Woon. Yang Sang gi. Lee. J
[8] Rudolph J, Sennhenn P C, Vlaar C P, Sharpless K B. Tetrahedron ; Asymmetry. [J], 1996, 7(3) ; 645
J. Angew. Chem. Int. Ed. Engl. [J], 1996, 35, 451 [14] Nan Peng-juan( Bgil§48) , Cheng Si-kun(#£%]%%), Sun
[9] Sharpless K B, Amberg W, Beller M, Chen H, Hartung Xiao-li (#MEEF]). Chinese Journal of Catalysis ({4l 2%
J, Ukita T. J. Org. Chem.[]], 1991, 56(15): 4 585 H)[J], 2005, 26(3): 199
[10] Sharpless K B, Amberg W, Bennani Y L, Crispino G A, [15] Cheng S K,Kuang Y Q, Lu L H, Zhang S Y. Chem. J.
Hartung. J Org Chem[]], 1992, 57, 2 768 Chin. Uniw[J], 2004, 25(4) . 651
[11] Andersson M A, Epple R, Sharpless K B. J Angew [16] Jin Ying(4: ¥t),Yao Zhi-Jun( k%), Sun Xiao-Li
Chem Int Ed. [J], 2002, 41(3) : 472 (#NBEFET) 5. Chinese Journal of Organic Chemistry (45
[12] Irina Motorina, Cathleen M, Crudden. J Organic Letters. BLAk2%) [J], 2007, 27(5) : 602

Study on the Asymmetric Aminohydroxylation of Olefins Catalyzed
by a Free Recoverable and Reusable Ligand

NAN Peng-juan' , CHEN Jin', SUN Xiao-li’
(1. School Of Chemistry Materials Science ,Shaanxi Normal University, Xi’ an 710062, China ;
2. The Fourth Military Medical University Department of Chemistry, Xi’ an 710032, China)

Abstract: A reusable free cinchona alkaloid derivative ligand was applied to asymmetric aminohydroxylation ( AA)
of 5 five methyl cinnamates with 91% -96% e. e. and 52% -72% yields. In the AA reaction of methyl cinnamates,
this ligand can be easily recovered and reused without any significant loss in its catalytic efficiency by two defferent
methods. this ligand was applied to the catalytic asymmetric aminohydroxylation to produce enantioselective o-ami-
noacid esters.

Keywords : reusable free ligand; AA reaction; chiral B-amino alcohol; chiral a-aminoacid ester



