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( Daicel Chemical Ind. , Ltd, 25 cm X 0.46 c¢cm) , i
AN IEC bt/ RN EE = 85/15 (V/V), Jii# 0.8
mL/min, FPEH OD-H, HE 15 C.

DU, B T A A, gead
<5 AR BN R 3 B3R 7K IS ol 5 3R W AT 6 2 05 BE ) ( poly-
MVK) #% SCHER[ 1S ] 4 5 X B AU BE R B | ) 580K
I | 2-FARUHOR TS | 3- A U I | 2- 2% 1
P 1 BT r TR 4 v, 48 R S T B 43 2
R, AR 285 S RO A 5 H A iR 18 ok i 5
Brél, R TR AL 2.

1.2 BREGECHEMERIEEN S

(1) poly-MVK [1yid it

1+ 100 mL [EJEMHMA 2.5 g (13 mmol) po-
ly-MVK F11.0 g (26 mmol) PUSFREE. 7EW TIRY
TIA 60 mL PO IR, KHEGY T 25 C T #E)
PEFEEN 24 b AL AN GRS T 03 A R B Y
PSR, R ROV G s 4 = T, 153K E
(BT Y/ RN ik % NG R | WA s D R g
W, oo TR 2 E AR TR . i, R L
A AU 2B ok 2= b e e oK B R Bh T
M A UEBR TS, WUEZEBRIE N, BRI 6
FA. G E AR A 30 mL B, T
#2375 20 min J5RE08, TGRS E R 2.45 ¢ B
F (1A L 2- PN — 1% .

(2) R (1 —lifar B -2 - M — 1 -1 AR Nt

AR A 1 0 W s < 19 50 L [ RS P A
1.0 g R (1M 2 -2 - M -1 -[1%) 71 0.6 g A Ak
By ZERSARST R 20 mL PUSEE. RS WTE
25 CHE I PRI 24 h. SRS 7E 60 Ci i 4 mL Bh
AANBE, 292 min {58, T5ESEARZETE 60 CHgHk
BN 24 b IIATKPER SR 4 5T G s Hs e
FET. MACBAUK, MRS WIEZE
fi#. W, BERAPLZE. APLUZRKE =S
TOKBRBREN T DB ER 25 TR0 DB WOk 4 5 1]
FIA R P ELITIRER Y. Hk, W80 TIRE
15 2R W (AR S N BE 3R (1 — A -2 - T M —
1) [&114 0.9 g. Bl (poly-MPO)-MO

(3) (poly-MPO)-APO )5 i

AR PP 8 1Y 50 mL B CR A
5.0 g B(1-yAT Ak 2 - NI — 1 -1 ) 7B BR8N
Bt 0.04 mol Ji A1 25 mL 4 F R, A1 338 S 1
24 h. R WESHRIE, e RV PR AR A =, 8
J IR HR A A R T3 10 A5 v R A B Y

R ATOE. STIER L EGRIREY. B
G 500 A PR B R — k. R,
UEDET 1515 5 4 (poly—MPO ) -APO. Hp i 32
JHe . N-HIEEDR e . N- AR e . 2R . R AR
Je Ay D b A B 1 7 9 43 i AR AC R (poly-MPO ) -
APOa. ( poly-MPO )-APOb . ( poly-MPO )-APOc,
(poly-MPO )-APOd, ( poly-MPO )-APOe Fil ( poly-
MPO ) -APOf.

(poly=MPO) = (S) —=APOa 4. 856 g: [a]%, =
-158.0 (¢ = 2 mg - mL™", THF); M, = 6 146;'H
NMR ( CDCl,, 400 MHz, &, ppm): 0. 89 -2. 01
(br), 2.58 (br), 2.76 (br), 3.13 (br), 3.56
(br). "C NMR (100 MHz, CDCl,, &, ppm): 75.7
(br), 69.5 (br), 56.7 (br), 51.1 (br), 44.7-
41.2(br), 38.4-32.9 (br), 27.9-21.8 (br),
16.2 (br).

(poly-MPO )-( R)-APOa 4. 460 g: [« % =
-138.0 (¢ = 2 mg - mL™', THF) ;M = 6 148;'H
NMR ( CDCl,, 400 MHz, &, ppm): 0. 89 -2. 01
(br), 2.58 (br), 2.76 (br), 3.13 (br), 3.56
(br). "C NMR (100 MHz, CDCl,, &, ppm): 75.7
(br), 69.5 (br), 56.7(br), 51.1 (br), 44.7-
41.2 (br), 38.4-32.9 (br), 27.9-21.8 (br),
16.2 (br).

(poly-MPO)-( R/S)-APOa 4. 856 g: [ ]2 =
-142.0 (¢ = 2 mg » mL™", THF) ;M = 6 100;'H
NMR ( CDCl,, 400 MHz, &, ppm): 0. 89 -2. 01
(br), 2.58 (br), 2.76 (br), 3.13 (br), 3.56
(br). "C NMR (100 MHz, CDCl,, &, ppm): 75.7
(br), 69.5 (br), 56.7(br), 51.1 (br), 44.7-
41.2(br), 38.4-32.9 (br), 27.9-21.8 (br),
16.2(br).

(poly-MPO )-( S)-APOb 4. 627 g: [a ] =
-123.6 (¢ =2 mg - mL™", THF) ;M,= 5633;'H
NMR ( CDCl,, 400 MHz, &, ppm): 0. 89 -2.52
(br),2.75 (br), 2.96 (br), 3.13-4.00 (br),
6.71(br,), 7.21(br). "C NMR (100 MHz, CDCI,,
S, ppm): 149.9 (br), 129.1 (br), 116.9 (br),
112.5 (br), 75.7 (br), 69.5 (br), 56.2 (br),
51.0 (br), 43.5-33.0 (br), 29.7-21.8 (br),
16.3(br).

(poly-MPO )-( S)-APOc 4. 257 g: [l =
-166.3 (¢ = 2 mg - mL™', THF);M, = 5 796;'H
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NMR ( CDCl,, 400 MHz, &, ppm): 0. 88 —2. 74
(br), 3.05-3.97 (br), 6.69(br), 7.18(br). “C
NMR (100 MHz, CDCL,, &, ppm): 148.2 (br),
129.2 (br), 116.3 (br), 112.9 (br), 75.4 (br),
69.4 (br), 53.0-51.6 (br), 43.4-32.0 (br),
28.6-21.2 (br), 16.2 (br), 11.6 (br).

(poly-MPO )-( S)-APOd 4. 597 g: [a ]2, =
-150.0 (¢ = 2 mg - mL™", THF) ;M = 6913;'H
NMR ( CDCl,, 400 MHz, &, ppm): 0. 89 -2. 50
(br),2.76 (br), 3.13-3.93 (br), 6.60-6.70
(br), 7.17(br). “C NMR (100 MHz, CDCL,, 3,
ppm): 148. 6 (br), 129.4 (br), 117.9 (br),
113.4(br), 76.0 (br), 69.8 (br), 51.4 (br),
44.3-41.6 (br), 38.7-32.8 (br), 28.7-21.9
(br), 16.5 (br).

(poly-MPO )-( S )-APOe 4. 797 g: [a ]2, =
-137.0 (¢ = 2 mg - mL™', THF) ;M = 6 130;'H
NMR ( CDCl;, 400 MHz, &, ppm): 0. 89 -2. 76
(br), 3.52-3.81 (br), 7.29(br). “C NMR (100
MHz, CDCl,, &, ppm): 140.3 (br), 128.4 (br),
128.1 (br), 126.9 (br), 75.8 (br), 69.6 (br),
54.1 (br), 51.6 (br), 43.5-41.3 (br), 38.1-
32.8 (br), 28.1-21.7 (br), 16.2 (br).

(poly-MPO )-( S)-APOf 4. 497 ¢. [ ]2 =
-143.1(¢ = 2 mg - mL™", THF) ;M, =6 136;'H
NMR ( CDCl,, 400 MHz, &, ppm): 0. 89 -2. 51
(br), 3.50-3.73 (br), 7.27 (br). "C NMR (100
MHz, CDCl,, &, ppm): 138.2 (br), 129.4 (br),
128.9 (br), 126.1 (br), 76.7 (br), 68.6 (br),
58.5-56.7 (br), 43.5-41.3 (br), 37.5-32.7
(br), 28.2-21.5 (br), 15.9 (br).

1.3 poly-MVK T4 4 El M R E B2 E 5 R iz

TR i bl B 25 b KW oA
0.25 ¢ BAWYH 0.020 g(0.1 mmol) BEFRH, FE

SUE A RONO N A3 . R S A 1) BORER I A
15 mL Jo/K THF. JFahfiffEasai s 3 h )5, HESS
sl 52 R PN A Te) B R AL 1.0 mL (20
mmol ) i KL B E A0 0. 151 (1.0 mmol ) X fif§ Ft < B
BE, N5ENe, 1225 CRHFERI 48 h. R 58 HeHs
SR A TR IE S, 28 R A IS VR Aa. 17 W 4 b
BN 20 mL HIPSAG 3 2 00 2 U B2 (0 B PR MU E
AT 2T 10 min, SR8 ORAFIE D LLRE
AT DRV AR e 7% R SO s v 4 i PR £
W (R OTR Ak = 1/5 BRI vk
JB) , AR BN 1% i R L2 S S E.
B ee (EH] HPLC i (F-PEAE OD-H, ik
0.8 mL/min, #:ifi 15 °C, JaIAHN IEC L/ 5
(V/V)= 85/15, L4 &S, 254 nm).
1.4 poly-MVK fTEY Bl S EEEH L

poly-MVK 7774 49y [i] 28k 14 22 HE 5 #) [l Wig 52 07
s T Henry N MY A 97 (0.25 g) HHmA
2 mL_ B R, RG YIS RIEm, IR
wRr. BERE NORAIEBOZ TN E] 20 mL #4 B R
e, BRI A AT, K E O TR RE, B R
VR PTIR. U DF I AL bR - E O R — IR
R RGYAE 60 CH TSR, BaWinifeEs:
89% ~90% .

2 RS

2.1 poly-MVK ## & &8

poly-MVK $A% 2 HE B 1 & il g 2 i P =X 1 e
7N JEks poly-MVK Sk F IR ELIA IR R 5L, po-
ly-MVK 7% ffg 5 (198 fif 2E-2-P4 #i-1-85 ) [ poly (1-
menthyl-propen-1-ol) , i 5 ji{: poly-MPO) ], poly-
MPO |32 3 5 S50 B B 5% 722 1 poly-MPO 4k,
SRJG poly-MPO k£ 55 ¥4 40 5 N e S I 15 31| Poly-
MPO 11 5, 1Y #F 48 79 %% [ poly-MPO-loaded methylox-
irane, {3 5 i, ( poly-MPO ) -MO ] , ( poly-MPO ) -MO

~ ) ' ' R J R
N=— R Liam, ® R 1)NaH R . e . on
—_— n
[0} oO——> A~ NRIR?
Menthyl o Menthyl OH Z)Clm Menthyl 0L\ Menthyl (o]
x *

poly-MVK poly-MPO

R = terminal group;
a: R'R? N = cyclohexylamino;
d: R'R’N = PhHN;

(poly-MPO)-MO

b: R'R*N = PhMeN ;
e:R'R2N = Ph,N;

(poly-MP 0)-APO

c:R'R* N = PhEtN;
f: R R2N = BzHN.

B0 1 poly-MVK 47 A5 1y ] 28 2 7
Scheme 1 Amino Alcohol onto Poly( menthyl vinyl ketone)
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55 e F 2 e [l g B IS B A BB R S
Yy, 155 W (poly-MPO) -APO.  Ft HI B i A3 6 2 i
N-FEETR I . N-CHEoR e . R M . R e A i,
H 3X S0 i T 25 3 A B B BB 1) RS W 7wl 5
Ji%.: (poly-MPO)-APOa, (poly-MPO)-APOb, (poly-
MPO )-APOc, ( poly-MPO )-APOd, ( poly-MPO )-
APOe Fil (poly-MPO)-APOf.

2.1.1 poly-MVK H¥RILIGIATT  poly-MVK Hi¥jk
ERA R, HFAR—IFESFN. FATE B2
PN SR T b P B B A pi i (CHOH ), il 1
e BRI LA R ZRE, 3B S B ). KB
WJREF, 40 NaBH,, NaH, Na/EtOH %8353, #F
NRERZIRIEIL . I )5 FATHE FH 5o 1 348 Ji ) A
JERRIE R AL P (CHOH) . 38 5 FE AR 5 Wik I
HJG Y NMR 3% 457 A1k U5 Sf S 7 3 Jit B 7 2 75 5
poly-MVK #J"C NMR %[ [/ 2 i1k (1) ], 7 215
ppm A FRFEFFAE W, 7E poly-MVK 38 =41~ C
NMR [ [ 2 g2k (2) ], 215 ppm b HRIEFFAE
WA 2 5 T poly-MVK 3 J5 7= 97 (4 i)' H NMR %
[T HIZR(2) 178 3.7 ppm Ab Y BL—>r e B s

P52 poly-MPO FiHEAG T f 1 1

Scheme 2 The configuration determination of poly-MPO

Bk I F {55, 172 poly-MVK [1J'H NMR i 1
(BT (1) JIRAZES, X UiW] poly-MVK [
)52 poly-MPO.

poly-MPO Hv R FLRR (1) F4 T A ff i, FRATTHF 5
Py A7 BE T 280 H,/Pd Jin i & LiATH, 38 Ji7
- N EE [ o] ==30.0 (¢ = 1.01 mg -
mL", MeOH) , Ff-3 it /<~ Bk FH 43 A7 3 o2 3L e
B R 68 = 32. & 1 - P s 15 4 HH gt S s I, B T
RS, PR, 138 H T &R 20 18T
%Fﬁj@?[aﬁfz -40.0 (¢ =1.02 mg-mL'],
MeOH) , 38 i X H L 10 1 - 0 2 0 i L
FTIA S.

2.1.2 FEFEMEA BIEIGEH poly-MPO
AL A BB AR S TR ES 5 5 P S N e S
HAIESL, 135 (poly-MPO ) -MO.

PR ER R T AR R A R S (& 1) R (&
2)AFFNESE. 1, ik (2) & poly-MVK if J5i 7™
P poly-MPO [ &3 5], H14k (3) poly-MVK i Ji
P poly-MPO fy4h%E 5 (R) -BAE & N St S 7 W 1)
Al SR (2) ML, #ZR(3) E£ T 2.58,2.76
F13.15 ppm 3 MU, 3% 3 AL 2, 3-FR AR R A
F3ASSEAMHEMRIE T LR FES B2,
£k (2) J& poly-MVK & J52 7 4 poly-MPO [k 1% ,
HZE (3) J2& poly-MPO [y £k 15 4 S0 58 N Jot I I 7™
YIS s S 2 (2) M Ee, #hZk (3) 7E 52 ppm 4b
Z 7 1A, RIFAEmRIIE. BRI IRATHOE %7 Y
Bt A& (poly-MPO) -MO.

\_\_ @

3)
)

\ )

UL
]

6.5 55 4.5

3.5 2.5 1.5 0.5

1 REPI T H-NMR 3%
Fig. 1 '"H NMR spectra of the polymers

(1) : the spectrum of poly-MVK (in CDCl;) ; (2) : the spectrum of the polymer resulting from the reduction of

poly-MVK, which was designated as poly-MPO; (3) : the spectrum of the polymer resulting from the reaction
of poly-MPO sodium salt with (R) -epichlorohydrin, which was designated as (R)-( poly-MPO)-MO;
(4) : the spectrum of the polymer resulting from the reaction of ( poly-MPO)-MO with N-methylaniline,
which was designated as ( poly-MPO)- APOb.
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P2 FAY B C-NMR [
Fig.2 P C NMR spectra of the polymers

(1) : the spectrum of poly-MVK (in CDCl;) ; (2) : the spectrum of the polymer resulting from the reduction of

poly-MVK, which was designated as poly-MPO; (3) : the spectrum of the polymer resulting from the reaction of
poly-MPO sodium salt with (R) -epichlorohydrin, which was designated as (R)-( poly-MPO)-MO; (4) . the
spectrum of the polymer resulting from the reaction of ( poly-MPO)-MO with N-methylaniline, which was
designated as (poly-MPO)- APOb.

AT I, 7EIXH] MNu 5 R4 5
PRE B4 52 7 HP S AZ AR ) Nuo FL R T30 BR 4 5 T 1Y
CH,, AT b L 4 IR AL W, SR G bed ot
SIERALA Y AR T BCRUR T ITE R B, B
ART, EHEHE IR AL TR R AT
FERRIE T, PR PR 4 P 0 T Pk S T A AR
KA, BRI AR S — A RE T T
(I 3).

2 o MO o}

M+Nﬁ&/\c1 — /MCI “MCL /_*Q
“, * ;,
e Nu H

Nu H

P 3 RAZR R PR A SN e S I ) B
Scheme 3 The mechanism of nucleopilic substitution

with Epichlorohydrin

HEX —HLEL, £ poly-MPO FAEE 5 3 A S A i
SR G (poly-MPO ) -MO f SR H - B4R L [AT Y
TR T IR R A A AR (LR 4) .

NaQ (0]
0 E
®-oma+ A/ va — (P —~a Mg OWa
R"oH (o] H (o) i{

3 4 poly-MPO GEE 55 P14 SN e S
Scheme 4 The reaction of poly-MPO sodium salt
with Epichlorohydrin

PIt, A (R) -FFAAN LR, FA15
] (poly-MPO)-(R)-MO; fii Ji () -FR A AN KL,
A 1152 (poly-MPO) -(S) -MO, il AN e 3 48

PLERE, #1735 (poly-MPO)-(R/S)-MO.
2.1.3 ZILMHEA i (poly-MPO) -MO Jz i
REMAA AT, F™= ¥ NMR 356 5E .

BT A2 (4) & (poly-MPO)-MO 5 N-H
BEOR T SV W1 %3, 5 (poly-MPO) -MO )51
HALE, #Zk(4)7£6. Tppm F17.2 ppm 4bZ5 T 2 49K
W ERRREE. 2 gl 2 (4) 78 (poly-MPO ) -
MO 5 N-FHURER I S o 7= ) i e i [ P 2 it 2k (4) ]
H1 L (poly-MPO ) -MO Bk % [ 181 2 #h £k (3) ] 78
112, 116, 129 Fi1 149 ppm 4bZ T 7RI L (1 FFIE .
X LEHR YL (poly-MPO) -MO 5 N-FIBEIR iz J2 1 A
Y H B IR S BRI 1 3R 5 ) ((poly-MPO ) -
APOb.

ke, FATH NMR 8353 E T (poly-MPO) -
APOa, ( poly-MPO )-APOb, ( poly-MPO )-APOc,
( poly-MPO )-APOd, ( poly-MPO )-APOe F1 ( poly-
MPO) -APOf f{28#4).

Wi 5 ( poly-MPO) MO J5 37 15 6 15 55 4507
el KDL, T  poly-MPO) -MO 55
SEIEAZBH/NY CH, —3i, ROV R AN = S B,

e
H

INR! R?

S
0/\:—:«/NR| R
H

E25 (poly-MPO)-(R)-MO SR i,
(poly-MP0)-($)-APO
Scheme 5 The synthesis of ( poly-MPO)-APO
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FREEAT Y MR RS TR L 1k, [t
FRAE LT HEBR A K RIA R A, {EL ph RO R
G F AT CH,O A8 T CHLN, Ff LSk
PR b1 TR AR A5 5k R ASIR S, Pt
(poly-MPO)-(R)-MO S} I i 5 4 i ( poly-MPO ) -
(5)-APO, (poly-MPO)-(S)-MO 5t JZ i J& 2 1

(poly-MPO)-(R)-APO, (poly-MPO)-(R/S)-MO 5

W L A2 1 poly-MPO) ~(S/R) -APO).

2.2 (poly-MPO) -APO H A3t FRiFFIEA
AT 56 1 (poly-MPO ) -APOa 75T fiff & HY ¢

SR BRI EE AN REFR Henry JUIVL, SEH 45 R 5T

1.

# 1 (poly-MPO)-(S) -APOa i SHIFHE R iR SHER FEE A X TR Henry | M
Tablel The asymmetric Henry reaction induced by ( poly-MPO)-APOa*
o

OH
/©)J\H + CH;NO, __ (Poly-MPO)-(S)-APOa /@/‘VNOZ
e Cu(OAc),, solvent,25°C, 48h o,N
Product
Entry Solvent
Yield/% " ee’ Config"
1 THF 93.7 46 R
2 Toluene 77.6 19 R
3 DCM 43.8 12 R
4° THF 94.0 35 R
5' THF 92.0 18 &

a. all reactions were carried out with 1. 0 mmol 4-nitrobenzaldehyde and 20 equiv. of nitromethane in 10 mL solvent with

10 mol% Cu(OAc), - H,0, 0.25 g (poly-MPO)-(S)-APOa;

b. isolated yields purified by chromatography on silica column;

c. the enantiomeric excesses were determined by HPLC analysis using a chiral column;

d. the absolute configuration was assigned by comparison of the sign of the specific rotation with that reported by literatures ;

e. the reaction was carried out with ( poly-MPO)-(R/S)-APOa;

f. the reaction was carried out with (poly-MPO)- (R)-APOa.

2.2. 1 GRS RS RIS N RERE ME AR
R, PR S IR0, SO PR g R 4% 1
Ak, Hp= Rk, JUHSE R P e s,
REEFN43.8% (IR Py entry 2 FI3). Al A
JilP I ESRUN

2.2.2 poly-MPO-APO 2 Bk (1 44 T f B 7 i
PRSI (ERRE R, ANE RS A A 1
J& S B R, Henry SN B =180 RAGRL. 24
HRGIE A R RS SN e (BRI S/R) I, R Fy B y»
Yoty ee Jy 35% , HERRRGHEAIE S F4 RIS IS AR — i
(HAGR 1Y entry 4 Al entry 1), il 24 AL RE AT B
HRUE R B 2P R RLEZ R, O ee {HF%
P 18% . Xt WP X A ik P ) 2R XA AR O A%
VLI s SR AR S A X S B8 S AR R

AL AT, AR AR B Xk SN, F) ST A4 A
WEAE, S A THEAEE RN R 5 W F RS Y 57
kPR TAEHEER, R W BR BRI X R G W)
ARG S P A T IR 1.
2.3 (poly-MPO)-(S)-APO XFRRIER £

(poly-MPO) -APO [ 28 FELS XS H% T 1Y) Hen-
ry SR R B R AT B E R, 6 1> (R)-(poly-
MPO)-APO X} Henry J N H X B HEVE 75 45 51 51
FH2.

PR R B R O MR, SN 18 X0 B i
I, H=) ee fH9 46% . AN S N-H I
FMEERT, OV B X B PEIE IR Z, 77 ee {H Ol
35% .
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2 AEEEHR ( poly-MPO) -APO S KR FR Henry 2
Table 2 The asymmetric Henry reaction induced by (poly-MPO)-APO with different amino group”

OH
CHO
/©/ . CHino, _(POl-MPO)-(§)-APO, Cu(0A©), CH,NO,
0N THF, 25°C, 48h 0,N
Product
Entry Polymer
Yield/%" ee’ Configd
1 (poly-MPO)-(S)-APOa 93.0 46 R
2 (poly-MPO) -(S)-APOb 65.0 35 R
3 (poly-MPO) -(S)-APOc 45.0 23 R
4 (poly-MPO) -(S)-APOd 87.0 17 R
5 (poly-MPO)-(S)-APOe 86.0 15 R
6 (poly-MPO) -(S)-APOf 76.0 9 R

a. all reactions were carried out with 1.0 mmol 4-nitrobenzaldehyde and 20 equiv. of nitromethane in 10 mL THF with 10 mol %
Cu(OAc), + H,0, 0.25 g (poly-MPO)-(S)-APO at 25 °C for 48 h;

b. isolated yields purified by chromatography on silica column;

c. the enantiomeric excesses were determined by HPLC analysis using a chiral column;

d. the absolute configuration was assigned by comparison of the sign of the specific rotation with that reported by literatures.

2.4 (poly-MPO)-(S)-APO A [E BRI F S1E A AR b S A UL, 5 &P IO CBE I A S0 X e
(poly-MPO)-(S)-APOa X A [FIIIERY Henry Sz Ve HO 5 A2 U CIERE A0 47, 35 X (7 UL 119
PLAXT B PV B 22 B BOR, S RAN T3 3. 5 SN MR B S Al U U i A

%3 (poly-MPO)-(S) -APOa % S0 7 [FIRBERO TR FR Henry [ R
Table 3 Asymmetric Henry reation of different aldehydes induced by (poly-MPO)-(S)-APOa*

)OJ\ . CH,No, _(POI-MPO)-(5)-APOa, Cu(0A®), OH
R™ TH THF, 25 °C, 48 h R” CH,NO,
Entry R Yield/% " ee’ Config"
1 4-nitrophenyl 96 46 R
2 Phenyl 45 42 R
3 3-methoxyphenyl 58 7 R
4 2-methoxyphenyl 60 21 R
5 4-methoxyphenyl 52 35 R
6 4-methylphenyl 79 40 R

a. all reactions were carried out with 1.0 mmol aldehyde and 20 equiv. of nitromethane in 10 mL THF with 10 mol %
Cu(OAc), + H,0, 0.25 g (R)-(poly-MPO) -APOa at 25 °C for 48 h;

b. isolated yields purified by chromatography on silica column;

c. the enantiomeric excesses were determined by HPLC analysis using a chiral column;

d. the absolute configuration was assigned by comparison of the sign of the specific rotation with that reported by literatures.
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2.5 (poly-MPO)-APOa ) [EYy, BAEMELER

FATHEAE N Henry S 37 H 18] YL ( poly-MPO ) -
(S)-APOa JEATUNT (P A= fa] S g A0 1 R [T i i1y
REVET AWk, BBk 24585 R — S H e
TR A B R USRI RS Y, I ik I
EREY, WEPTRIE R AR AR S Y. R Il
PR 19 3R G BT 175 3 o i 2 B 5 i 2
BEMIARIFR Henry N, 25 560 Wede £ 1 5 A
M, &R5 T3 4.

x4 EYE AR (poly-MPO)-(S) -APOa X Xt fiff B 25 F B
SHER R Henry [ B A X R S1EH
Table 4 The recycling and the reuse of
(poly-MPO)-(S)-APOa in Henry reaction”

Recycling times Yield/% " ee/% "
1 88 45
2 87 44
3 85 45
4 87 43
5 89 44

a. all reactions were carried out with 1.0 mmol aldehyde and
20 equiv. of nitromethane in 10 mL THF with 10 mol %
Cu(OAc), + H,0, 0.25 g (poly-MPO)-(S)-APOa at
25 °C for 48 h;

b. isolated yields purified by chromatography on silica
column;

c. the enantiomeric excesses were determined by HPLC

analysis using a chiral column.

M4 DI HREWEE M S W, L
FERMR WP B 2RIt XU (poly-
MPO)-(S)-APOa 758 & [ Wi fiff Fl i #2454 e A
KA.

3% it

FIHT poly-MVK FRER L, F AT 2 b 4 = ik e
BIZRIREY L, SR (poly-MPO) -APO. (po-
ly-MPO) -APO X Henry J5J A X B 36 £8 537 3 AF:
R8T R AR A SRR T Y. R G
Yy EAR B SLARA A AR R SO 9 S AR PR 5
PR, AR AL TRUNT SR A ST A 8 e T 2 A
F1, S A BE R AT X 3R 5 ) S MR 5 A 19 S AR e %
Pt TAEREAE T, R AR N SR A W) 1R 4G

R SE AR RN e T IR .
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The Graft of Chiral Amino Alcohol onto Poly ( Menthyl Vinyl Ketone)
and Their Asymmetric Induction in the Henry Reaction

ZHOU Ya, ZHANG Jing, LIU Yan-lin, YANG Li-wen, YANG Nian-fa
(Key Laboratory of Environmentally Friendly Chemistry and Applications of Ministry of Education,

College of Chemistry, Xiangtan University, Xiangtan 411105, China)

Abstract: Serveral optically active polymers bearing chiral amino alcohol moiety [ (poly-MPO)-APO ] were suc-

cessfully prepared. The single-handed helical poly ( menthyl vinyl ketone) was reduced into poly( 1-menthyl-2-pro-

pen-1-ol) ( poly-MPO ) in the presence of lithium aluminum hydride, and reacted with epichlorohydrin to give

methyloxirane-loading poly-MPO [ (poly-MPO)-MO], then was reacted with amine to obtain target optically active

polymers. (poly-MPO)-APO were employed as chiral catalysts for asymmetric Henry reaction with moderate enanti-

oselective.

Key words: chiral amino alcohol; poly( menthyl vinyl ketone) ; Henry



