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Asymmetric synthesis of optically active compounds from prochiral substrate using chiral catalysts is a very
attractive methodology in organic chemistry. However, removal of the expensive chiral catalyst from the crude reaction
product after the completion of reaction is a tedious job. Polymer-supported catalysts are advantageous, as they can be
recovered from the reaction product by simple filtration and can be reused, thus, making the process economically viable.
A study of the addition of ketoester to o, B-unsaturated ketones in the presence of cinchona alkaloids as chiral catalyst
has been reported. Polymer-supported cinchona alkaloids have been synthesized chemically. 2-Methacryloyloxyethyl
isocyanate (MO]I) is a bifunctional monomer with both a reactive isocyanate group and a polymerizable double bond,
and in convenient and widely used for crosslinking agents. It has been reported that in trans-carbamylation reaction
catalyzed by 4-NN'dimethylaminopyridine (DMAP), the secondary -OH group of cinchonine was carbamoylated by MOL
This article describes the syntheses and polymerizations of new chiral cinchoninyl (2-methacryloyloxyethyl) carbamate
(CIMOC) from 2-methacryloyloxyethyl isocyanate (MOI) and cinchonine. Radical homopolymerizations were performed
with AIBN as initiator in suitable solvent in a sealed tube at 60C . Number average molecular weights (M) of poly
(CIMOC) were 26 ~ 118 % 10°. Specific optical rotations (ols3s) of poly (CIMOC) were +84.0°~ 0.72° in THF. The
polymers obtained were tested for their efficiency in catalyzing the Michael addition of ethyl 1-oxo-2-indan carboxylate
to methylvinyl ketones. The Michael adducts using poly (CIMOC-co-styrene) showed higher enantio excess (20% ee)
compared to those obtained by using non-polymeric catalyst CIMOC (14% ee) and poly(CIMOC) (13% ee). This method
may be of importance in the synthesis of the compounds, where selectivity as well as mild reaction conditions is required

by simultaneously replacing conventional catalysts with environment-friendly 'green catalysis.
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Cinchoninyl (2-methacryloyloxyethyl) carbamate (CIMOC) :
Yield 75% , mp 113-1158TC , [oss +1104° (c=1.0 g/dL,
/=10 cm, THF)

Cinchonidinyl (2-methacryloyloxyethyl) carbamate (CDMOC) :
Yield 52% , mp 143-144C |, [olizs +0.7° (c=1.0 g/dL, I=10
cm, THF)

Quininyl (2-methacryloyloxyethyl) carbamate (QNMOC)
Yield 53%

2.2 ERFAEMEBEOERK

FOSEICHIEDE /) v —%ft& L, FrED@EEIC AIBN
IR S 7 FIRHIAR 2 Nz, 60C T 24 FMES %17 -
770 EAHR KREBOAY ) — LT, 35128 <v—
% THF-A% ) — VR THLETAZ LICX DFRLZ,

2.3 EPFAZHEZRAV/AE Michael BIE
AFMEE T F )V 1-FF V24 VT HNVKRFY L —
F (EOIC) LD MVZVBKIZATFNVEZ VA F D b

VI VR INA, ST 48 B Lz SUSER,
Pt % B &, Michael &% 572, Michael kD
SR 1 CHIRALPAK AD (hexane/2-propanol=9/1)
WZTHE L 720

3. BRRUVEE

3.1 RMOC DS I HINERILLZIEDFAXHIE

DER

AW THAT 2 AFMIERV 2 FETHE /) ~—13¥ v
IFTIATA FE MOI %A T THRET A2 21
T OBEERTHRLZENTE, RICHHRE/ ~—TH D
RMOC O EAEE IV THE L7, Table 112
RMOC DI I ANEEDFEMERERERT . LD
BEFIZ BT AIBN 2 Bit# & LT 60T, 24 MiHE 4%
1T-720 Fig. 2I2CDMOC & ZDAF L ¥ (St) Lok
FEHH (poly (CDMOC-co-St)) @ 'H NMR A% kv
%253, EAIE 604, 552 ppm O - EREGICHkT A Y —
IMEEIIHR L2, BEEIEREIlET LTS

_3_



Table 1 Radical polymerizations of CIMOC (M1) or CDMOC (M1) with St (M2) in THF (1mL) at 60°C?

Run M M in Polym.  Yieldd M; in M, d M, /M, d [@],1€
monomer time copolymer®
mol% h % mol% (wi%) x10-3 deg.
1 CIMOC 100 24 53.6 100 9.6 1.70 84.0
L0 . SO (Lo 2 S B -
3 CDMOC 100 24 44.2 100 7.3 2.17 0.728
4  CDMOC 20.0 24 32.0f 19.7 (51.4) 2.6 1.76 8.0h
a) Initiator: [AIBN]=0.03 mol/L, Mj+M»=0.5 g.  b) n-Hexane insoluble part.  ¢) By lHNMR. d) By

GPC with standard polystyrene.

e) c=1.0 g/dL, =10 cm, in THEF.

f) MeOH:H20=1:1 insoluble part.

g)c=1.0g/dL, =10 cm, in DMF. h) ¢=1.0 g/dL, /=5 ¢cm, in THF

CHCl4
(A) CDMOC
. 9,11
(B) poly(CDMOC-co-St)
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Fig. 2 '"H NMR spectra for CDOMOC and poly (CDMOC-co-St) (run 4 in Table 1) in CDCI3 at 23°C (270MHz)
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Fig. 3 DSC curves for (A) poly (CDMOC) (run 3 in Table 1)
and (B) poly (CDMOC-co-St) (run 4 in Table 1).
Heating from 30 to 250°C at a heating rate of 5°C min™.
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Table 2 Enantioserective addition of methyl vinyl ketone to B-ketoester in toluene (3ml) atr. t.2

Run Catalyst Time Yieldd e.e.C Absolute config.
(h) (%) (%)
1 ciMocd 99 100 14.3 S
2 poly(CIMOC)d 48 100 13.3 )
3 poly(CIMOC-co-ST)¢ 48 100 20.0 S
4 cpmocd 72 40 10.3 R
5 poly(CDMOC-co-ST)f 72 100 20.4 R
6 onNmocd 96 85 9.2 R
7 NaHd 2 100 i -

a) [methyl vinyl ketone]/[B-ketoester]=2. b) Isolated yield. c) Determined by CHIRALPAK AD (n-hexane/2-

propanol=9/1). d) [Catalyst]/[[3-ketoester]=0.05.

[CDMOC in copolymer]/[f-Ketoester]=0.018.

e) [CIMOC in copolymer]/[3-Ketoester]=0.024. f)
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Fig. 4 Two possible orientations of enolate in the transition states of the cinchonidine or quinine derivative-catalyzed ad-
dition to a methylvinylketone: (A) leading to R enatiomer, (B) leading to S enatiomer.
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Fig. 5 Effect of polymer unit on stereoselectivity.
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