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ugbooboooboobooobooboobboonoo poly(4-(2-phenoxy)ethoxymethyl-

styrene-co-styrene) = PEM
gooooooooooooooboooooooogoao Figure 1. The structure of PEM



oooooooboooao Table 1. Effect of surfactants
goooooooooon OH

PEM-MC Os (5 mol%)
O00o00o00oooon ©/\ (DHQD),PHAL (5 mol%)? ©/k/OH
H,O
OOoOooooooDooo additive
K3Fe(CN)6, K2003, 30 OC, 24 h
goooooooooon
additive yield (%) ee (%) Os leaching (%)°
goooooooooon
none 65 38 —c
noonoonooonon CHa(CH,)1;SO;3Na (10 mol%) 67 a —c
Oo0ooooooooono CH3(CH;)11N(CH3)3Br (10 mol%) 12 40 —¢
CHs(CH,)11N(CH3),[(CH,)3S03] (10 mol%) 82 68 26.4
nooooooooDan Triton® X-405 (10 mol%) 68 75 1.6
goooooooogao Triton® X-405 (10 mol%s)e 86 74 n.d.
000000000000 Triton® X-405 (3 mol%)%-e 76 74 nd.
a The catalyst and the ligand bined before dihydroxylation. P Leaching of osmi
OOHEO0D00D0 componens was determined by xray fuorescence anayss. (1.1 = not dtectd (<1.3%)
Ooooo0n Triton® X -405 a(l]\l:)etodueste’jz‘lslr;‘d(.zN;I'E)eqlllt;;]::éjhv;/ses Ifiel;ectiit:)yn.added. The reaction was neutralized by
oooooooooon Table 2. Asymmetric dihydroxylation of olefins using
O0O(Table )OO OO ODOO — Wwaterasasolvent
PEM-MC Os (5 mol%)
godoooooooooooo R R3 (DHQD),PHAL (5 mol%) HOHOH
1y 1103
0000000 0o000000 R R Triton® X-405 (3 mol%) RRe ke

10

00000000D0000000 KuFe(CN), KICDs. 30 °C. 24 h

ooooD 120000000

substrate yield (%) ee (%)bi substrate  yield (%) ee (%)°
dooooooooooon ;

Ph X 76 4 76 92
0000000 D0 (Table 2)0 O |

PO | _0

dooooooooooon (Ar:Apr—Me\OCGH4) 68 89 . Ph ~ 7 55
dooooooooooon /Kc o4 80 EPh/\/\c 64 a

Ph :

ubogdobooboooooood

a Leaching of osmium components was not observed in each reaction. ° Enantio-
goooooooobogooodg meric excess was determined by chiral HPLC analysis. © Triton® X-405 (5 mol%)

was used.
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oobooobooobboooobo Table 3. Effect of alcohols
goooouooobooooon 0s0, (200 mg)
additive solvent
ooooooooooooogd polystyrene : PS-MC Os
cyclohexane, 65 °C, 1 h coacervation

oooooodooooogod
ooooooooooooogd

none methanol 73.2
O (Table3) OO O OEXAFSO O OO none hexane quant.

OO0 OsOsO00000OOnrm 3-pentanol (3.0 eq.) hexane 2.20

@ |_eaching of osmium components was determined by X-ray fluorescence
ooooboobooooboon analysis. P 1.9 equivalents of 3-pentanone were also obtained.

additive solvent Os leaching (%)?
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Oo0o0ooooooooooooooooooao Figure 2. Volatility analysis of PEM-MC
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Figure 3. SEM images of the polystyrene-resin particles inside
the beads (left) and the PSresin-MC Os particles inside the
beads (right).

Table 4. Effect of polymer-supports

MC Os (5 mol%) OH
N (DHQD),PHAL (5 mol%) OH
Triton® X-405 (10 mol%)

H,0
K3Fe(CN)g, K,COj3, 30 °C, 24 h

entry MC Os yield (%) ee (%) Os leaching (%)?
1 PEM-MC Os 86 74 n.d.
2 PSresin-MC Os 81 78 n.d.
3 PSresin-MC Os” 84 61 4.2
4 PSresin-MC Os® 75 71 n.d.

2| eaching was determined by X-ray fluorescent analysis. [n.d.] = not detected (<0.8%)
b The catalyst was prepared using a polystyrene-resin synthesized in water. ¢ Larger
polystyrene beads (>50 mesh) were used as a starting polymer.

Table 5. Asymmetric dihydroxylation of olefins using
PSresin-MC Os
PSresin-MC Os (5 mol%)

Rl RS (DHQD),PHAL (5 mol%) HQ  OH
>=< Rl‘H"R?’
R2 R* Triton® X-405 (10 mol%) RZ R*
H,0
K3Fe(CN)g, K,CO3, 30 °C, 24 h
substrate  yield (%) ee (%)° | substrate yield (%) ee (%)°
Ph X 81 8 o 84 94
92¢ 75¢
AT :
: .0 99 55
(Ar = p-MeOCgH,) 85 8PN 610

/K 90 79 /@ 82 %
Ph i Ph

a Osmium leaching was not observed in all cases studied. P Enantiomeric excess
was determined by chiral HPLC analysis. 1 mol% of the catalyst and ligand was
used. ¢ (DHQD),AQN was used as a ligand.






