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Experimental

General: The NMR spectra were recorded on a Varian Unity Inova 500MHZ
spectrometer. HPLC (High Performance Liquid Chromatography) for the determination
of enantiomeric purity was performed by Varian Prostar 321 UV/VIS apparatus with
Daicel Chiralcel OJFH, OD-H, OB-H chiral column. Optical rotations were obtained on
a P-1020 JASCO polarimeter. HRMS were analyzed by JIMS-700 JEOL. LC-MS data
were acquired using Agilent-Micromass (Agilent 1100 Series-Qutro micro). Osmium
concentration was analyzed by ICP-AES (Jobin Yvon-2000). Column chromatography
was performed using Kieselgel 60 (230~400 mesh) and TLC was carried out using glass
sheets pre-coated with silica gel 60F,s4 purchased from Merck.

0s04 was purchased from Next Chimica, South Africa. All of olefins, (DHQ).PHAL,
NMO:H,O were purchased from Aldrich. All other solvents and chemicals were
obtained from commercial sources, and were used without further purification. The
chiral ligand (QN),PHAL was synthesized according to our literature procedure.*?



1) Chracterization Data for Ligands

[(QD),PHAL-Allyl]Br

[a]p -270.06 (c 1, CHCl3). *C NMR (CDsOD): d = 160.00, 159.55, 158.67, 156.76,
148.01, 147.97, 145.93, 145.06, 144.95, 141.18, 141.01, 137.92, 135.02, 131.92, 131.39,
128.82, 128.28, 127.45, 126.52, 124.78, 124.17, 123.89, 123.77, 123.71, 123.35, 120.78,
119.51, 115.86, 102.70, 102.35, 77.40, 71.40, 66.44, 64.74, 60.73, 59.53, 58.78, 56.67,
56.48, 50.86, 50.56, 49.99, 40.07, 38.80, 28.78, 27.79, 26.72, 25.81, 24.69, 23.49, 23.25,
HRMS (ESI): calcd for [M(Cs:HssBrNgO4)-Br]: 815.4284, found 815.4276.

[(QN).PHAL-AIllyl]Br
[a]p +290.55 (c 1, MeOH). *C NMR (CDsOD): d = 160.27, 159.94, 158.46, 157.04,
148.11, 148.00, 145.53, 145.18, 145.09, 141.89, 141.81, 138.46, 135.30, 135.26, 132.15,
131.54, 129.22, 128.24, 127.42, 126.21, 124.44, 124.21, 123.99, 123.94, 123.84, 123.50,
120.80, 119.67, 118.04, 115.85, 102.71, 102.23, 76.84, 70.47, 67.55, 64.96, 63.03,
60.91, 57.35, 56.74, 56.54, 54.34, 44.38, 40.27, 39.33, 29.01, 28.31, 27.86, 26.51, 23.24,
22.87. HRMS (ESI): calcd for [M(Cs;HssBrNgO4)-Br]: 815.4284, found 815.4282.



2) HRM S of Ligands

HRMS of [(QN),PHAL-Allyl]Br
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[ Elemental Composition ]
Data : HFAB-P20050418002 Date : 18-Apr-2005 12:07
Sample: (QW)2PHAL-ally]l bromide salt
NMote : in CHCl3 with PEGE004+Na / SKE Univ.
Inlet : Direct Ion Mode : Cs+
ET : 0.18 min Scang: S
Elements : C 5170, H 55/0, O 4/0, M &/0 :
Masz Tolerance : 5ppm, 10mma if mf/z < 2000, Z0mmu if m/z > 4000

Unsaturation (U.S5.) : 0.0 - 50,40

Observed m/z Int% Errlppm / momi] U.8. Composition
B15.4282 100.0 -0.3 / -0.3 A5 BRI H5S5 04N B



HRMS of [(QD),PHAL-Allyl]Br
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[ Elaemental Compasition ]
Data : HFRE-P20050418001 Date : 18-Apr-2005 11:57
Sample: (D) 2PHAL-allyl bromide salt
Mote : in CHC13 with PEGE00+MNa / SKE Univ.
Inlet : Direct Icn Mods @ Ca+
RT : 0.05 min Scangt: 2
Elements : C 51/0, H 85/0, © 4/0, N &/0 .
Mass Tolerance : Spom, lo0mmu if mfz < 2000, Z0mm if mfz > 4000

Unsaturation (UJ.85.) : 0.0 - 50.0

Chzerved mfz Int® Errippm / mmua) 1.8, Composition
B15.4276 100,40 -1.1 / -&.9 27.5 CBlLHB DI HE



3) Characterization of Products.
The following compounds are known compounds, and their NMR spectra are in
accordance with those reported in the literature. The enantiomeric excess of the diols

was determined by HPL C analysis with chiral stationary phases.

1-Phenyl-1,2-ethanediol. HPLC (Chiralcel OD-H, i-PrOH/hexane (v/iv = 5:95), flow
rate 0.5 mL min™): t =32.4 min (R-isomer), tr = 37.2 min (S-isomer).
1-phenyl-1,2-propanediol. HPLC (Chiralcel AD-H, i-PrOH/hexane (v/v = 10:90), flow
rate 1.0 mL min™): tg = 11.9 min (1R, 2R-isomer), tr = 13.3 min (1S, 2S-isomer).
1-(4-bromophenyl)-1,2-ethanediol. HPLC (Chiralcel OD-H, i-PrOH/hexane (viv =
5:95), flow rate 0.5 mL min™): tz = 38.9 min (R-isomer), tr = 43.9 min (S-isomer).
1-(4-chlorophenyl)-1,2-ethanediol. HPLC (Chiralcel OD-H, i-PrOH/hexane (viv =
5:95), flow rate 1.0 mL min™): tz = 17.2 min (R-isomer), tr = 18.8 min (S-isomer).
1-(4-flurophenyl)-1,2-ethanediol. HPLC (Chiralcel OD-H, i-PrOH/hexane (v/v = 5:95),
flow rate 1.0 mL min™): tz = 15.2 min (R-isomer), tr = 17.6 min (S-isomer).
1-(3-chlorophenyl)-1,2-ethanediol. HPLC (Chiralcel OD-H, i-PrOH/hexane (viv =
5:95), flow rate 1.0 mL min™): tz = 15.4min (R-isomer), tz = 19 min (S-isomer).
1-(3-fluorophenyl)-1,2-ethanediol. HPLC (Chiralcel OD-H, i-PrOH/hexane (viv =
5:95), flow rate 1.0 mL min™): tz = 15 min (R-isomer), tr = 17.7 min (S-isomer).
1-(2-chlorophenyl)-1,2-ethanediol. HPLC (Chiralcel OD-H, i-PrOH/hexane (v/iv =
10:90), flow rate 1.0 mL min™): tr = 13 min (R-isomer), tg = 18 min (S-isomer).
1-(naphthalene-2-yl)-1,2-ethanediol. HPLC (Chiralcel OD-H, i-PrOH/hexane (viv =
10:90), flow rate 1.0 mL min™): tr = 12.7 min (R-isomer), tg = 15.7 min (S-isomer).



HPL C Spectra (Table 1)

Using [(QN)PHAL-AIllyl]Br (Entry 1)
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Usi_ng [(QN).PHAL] (Entry 3)
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Using [(QD)PHAL-AIllyl]Br (Entry 2)
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Using [(DHQN).PHAL] (Entry 5) Using [(DHQD).PHAL] (Entry 6)
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HPL C Spectra (Table 2)
1-Phenyl-1,2-ethanediol (Entry 1)
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1-(4-bromophenyl)-1,2-ethanediol (Entry 3)
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1-phenyl-1,2-propanediol (Entry 2)
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1-(4-chlorophenyl)-1,2-ethanediol (Entry 4)
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1-(4-flurophenyl)-1,2-ethanediol (Entry 5)

Peak Result() Ret Peakirea Width
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1-(3-fluorophenyl)-1,2-ethanediol (Entry 7)
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1-(3-chlorophenyl)-1,2-ethanediol (Entry 6)
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1-(2-chlorophenyl)-1,2-ethanediol (Entry 8)
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1-(naphthalene-2-yl)-1,2-ethanediol (Entry 9)
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4) LC-M S Analysis

LC-MS conditions;, LC condition — Agilent 1100 series, column (XDB-C18,
4.6X150mm, 3.5um), column Oven (40°C), mobile phase (10 mM ammoniumacetate in
MeOH/H,0=85/15, solvent (acetonitrile), mobile phase flow rate (0.8mL/min); MS
condition — ion mode (ESI), mass range (500~1000 m/z), capillary voltage (3.20 kV),
extractor voltage (2.00 V), RF lens voltage (0.3 V), source temperature (120 °C),
desolvation temperature (300 °C), cone gas flow (25 L/h), desolvation gas flow (550
L/h).

L C-M S Spectrum of multi-hydroxylated ligands dissolved in the aqueous phase

{@D2)PHAL-hexanal
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{QD2)PHAL -hexanol _J
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6) | CP-Analysis of Osin the Product

After reaction (entry 1 in Table 2), the amount of Os present in the organic phase was
determined by ICP. The Os content in the product diol was 965 ppm which indicates
that ca. half amount of Os was leached into the organic phase..

Calibration Curve
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