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General Remarks. 'H NMR spectra were recorded on a Bruker AM-300 spectrometer for
solution in CDCIl; with tetramethylsilane (TMS) as an internal standard; J-values are in Hz. Mass
spectra were recorded with a HP-5989 instrument. Optical rotations were determined at 589 nm
(sodium D line) by using a Perkin-Elmer-241 MC digital polarimeter; [o]p-values are given in
unit of 10" deg cm” g'. THF and toluene were distilled from Na under Ar atmosphere. All of the
solid compounds reported in this paper gave satisfactory CHN microanalyses with a Carlo-Erba
1106 analyzer. [RhCI(COD)], was prepared according to the literature." Commercially obtained
reagents were used without further purification. All reactions were monitored by TLC with
Huanghai GFs4 silica gel coated plates. Flash column chromatography was carried out using
300-400 mesh silica gel at increased pressure. Enantiomeric ratios were determined by chiral GC
or HPLC analysis. The absolute configuration was assigned by comparison the optical rotation
with those reported date. Racemic products were synthesized from the reduction of corresponding

ketones in THF with LiAlH4 or NaBHa.

1) G. Giordano, R. H. Crabtree, Inorg. Synth. 1988, 28, 88.
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Synthesis of (S)-(+)-N2, N ’-bis(2-nitrophenyl)-1,1’-binaphthalenyl-2,2’-diamine 2.

Under argon atmosphere, a mixture of (S)-1,1’-binaphthalenyl-2,2’-diamine 1 (142 mg, 0.50
mmol), 2-bromo-nitrobenzene (303 mg, 1.5 mmol), Pd,(dba); (12 mg, 0.0125 mmol), DPE-phos
(20 mg, 0.0375 mmol), and Cs,CO; (520 mg, 1.6 mmol) were stirred in anhydrous toluene (4.0
mL) at 80 °C for 48 h. After the reaction mixture was cooled to room temperature, the reaction
was quenched by addition of 10 mL H,O. The organic compound was extracted with EtOAc (2 x
20 mL) and dried over anhydrous Na,SO4. The solvent was removed under reduced pressure and
the residue was purified by a silica gel flash column chromatography (eluent: hexane/ethyl
acetate= 20/1) to remove excess raw material, and then with eluent: hexane/ethyl acetate= 4/1 to
give 2 as a red solid; Yield: 263 mg (100%). [a]*’p = 522.4 (¢ 0.33, CHCl;); IR (KBr) v 3317,
1613, 1498, 1244, 736 cm™; "H NMR (300 MHz, CDCls;, TMS) & 6.58-6.64 (m, 2H, ArH),
7.10-7.30 (m, 6H, ArH), 7.31-7.37 (m, 2H, ArH), 7.46-7.51 (m, 2H, ArH), 7.68 (d, /= 8.7 Hz, 2H,
ArH), 7.92-7.98 (m, 4H, ArH), 8.02 (d, J = 9.0 Hz, 2H, ArH), 9.04 (s, 2H, NH); °C NMR (75
MHz, CDCls;, TMS) & 115.65, 117.74, 122.09, 124.82, 125.64, 125.74, 126.16, 127.48, 128.44,
129.71, 131.31, 133.30, 133.43, 135.16, 135.37, 141.49; MS (CI) m/e 527 (M'+1, 100), 480
(M'-46, 9.14), 389 (M"-137, 8.64), 341 (M"-185, 20.95); Anal. Calcd. for C3,H,,N404 requires: C
72.99, H 4.21, N 10.64. Found: C 72.89, H 4.07, N 10.49%.

Synthesis of (8)-(-)-N, N ’-bis(2-aminophenyl)-1,1’-binaphthalenyl-2,2’-diamine 3.

A mixture of 2 (144 mg, 0.25 mmol), 10% Pd-C (15 mg) in mixed solution of EtOAc (15 mL) and
EtOH (45 mL) were stirred under H, atmosphere (1.0 atm) at 60 °C for 24 h. After cooling to
room temperature, Pd-C was removed by filtration. The solvent was evaporated under reduced
pressure. The residue was purified by a silica gel flash column chromatography (eluent:
hexane/ethyl acetate, 2/1-1/1) to give 3 as a white solid; Yield: 107 mg (92%). [a]*’p = -199.0 (¢
0.52, CHCly); IR (KBr) v 3368, 1618, 1593, 1500, 1299, 817, 745 cm™'; '"H NMR (300 MHz,
CDCl3, TMS) & 3.69 (br, 4H, NH>), 5.15 (br, 2H, NH), 6.67-6.74 (m, 4H, ArH), 6.98-7.05 (m, 4H,
ArH), 7.15 (d, J = 8.7 Hz, 2H, ArH), 7.24-7.29 (m, 6H, ArH), 7.80-7.83 (m, 4H, ArH), >C NMR
(75 MHz, CDCl3, TMS) 6 113.33, 115.78, 116.17, 118.77, 122.81, 123.68, 126.62, 126.85, 127.04,
127.45, 128.37, 128.70, 129.69, 133.76, 142.66, 143.06; MS (EI) m/e 466 (M", 100), 359 (M"-107,
34.75), 266 (M+-200, 36.18); Anal. Calcd. for Cs;Hy6Ny4 requires: C 82.38, H 5.62, N 12.01.
Found: C 81.98, H 5.65, N 11.97%.

Synthesis of ($)-(-)-1,1°-(1,1’-binaphthanelyl)dibenzimidazole 4.
The compound 3 (233 mg, 0.50 mmol) and triethyl orthoformate [HC(OC,Hs);] (5.0 mL)
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containing a little TSOH were heated at 100 °C for 24 h. After the excess amount of triethyl
orthoformate was removed under reduced pressure, the residue was purified by a silica gel flash
column chromatography (eluent: hexane/ethyl acetate, 2/3) to give 4 as a white solid; Yield: 221
mg (91%). [a]*’p = -490.10 (c 0.52, CHCl3); IR (KBr) v 3057, 1612, 1490, 1232, 820, 734 cm';
'H NMR (300 MHz, CDCl3;, TMS) & 6.10 (d, 2H, J = 8.4 Hz, ArH), 6.40-6.52 (m, 2H, ArH),
6.93-6.99 (m, 2H, ArH), 6.99 (s, 2H, NCHN), 7.44 (d, J = 8.7 Hz, 2H, ArH), 7.48-7.57 (m, 6H,
ArH), 7.64-7.69 (m, 2H, ArH), 8.07 (d, J = 8.4 Hz, 4H, ArH); °C NMR (75 MHz, CDCls;, TMS) &
108.67, 119.06, 122.06, 123.40, 123.63, 126.16, 126.96, 128.01, 128.18, 128.77, 130.69, 132.19,
132.38, 133.78, 134.38, 141.42, 142.13; MS (EI) m/e 486 (M", 100), 368 (M"-118, 78.13), 243
(M"-143, 20.75); Anal. Calcd. for C34H2,N, requires: C 83.93, H 4.56, N 11.51. Found: C 83.97,
H 4.55, N 11.45%.

Synthesis of (5)-1,1’-(1,1’-binaphthyl)-3,3’-dimethyldibenzimidazolium diiodide 5.
The compound 4 (97 mg, 0.20 mmol) and CH;I (0.24 mL, 4 mmol) in CH3CN (4.0 mL) were
stirred under reflux for 5 h. After cooling to room temperature, volatiles were removed under

reduced pressure and the obtained solid compound 5 was used for the next reaction without

further purification. MS (ESI) m/e 643.2 (M'-1), 258.1 (M-2I')/2.

Synthesis of Rh(I) complex 6 and Rh(III) complex 7.

A mixture of § (154 mg, 0.20 mmol), [RhCI(COD)], (48 mg, 0.10 mmol), NaOAc (132 mg, 0.80
mmol), and KI (66 mg, 0.40 mmol) was stirred in CH3CN (12 ml) under reflux for 24 h. After
cooling, volatiles were removed under reduce pressure and the residue was purified by a silica gel
flash column chromatography (eluent: hexane/ethyl acetate= 8/1) to give a [RhX(COD)], fraction
(X = Cl, I). The subsequent elution with hexane/ethyl acetate (6/1) gave a yellow solid Rh(I)
complex 6. The further elution with hexane/ ethyl acetate (1/1) gave a orange solid Rh(III)
complex 7.
(S)-(-)-Diiodo-[l,l’-(1,1’-binaphthyl)—3,3’-dimethyldibenzimidazoline-Z,2’-diylidene]bis-(n4
-1,5-cyclooctadiene)dirhodium(I) 6. A crystal suitable for X-ray analysis was obtained by
recrystallization from CH,Cl,. [a]*% = -14.1 (¢ 1.22, CHCl3); IR (KBr) v 2847, 1601, 1483, 1333,
1218, 799, 738 cm™'; "H NMR (300 MHz, CDCl3, TMS) & 1.43-1.55 (m, 4H, cod-CH,), 1.69-1.73
(m, 4H, cod-CH,), 1.83-1.87 (m, 2H, cod-CH,), 2.02-2.18 (m, 6H, cod-CH>), 3.09-3.11(m, 2H,
cod-CH), 3.39-4.44 (m, 2H, cod-CH), 4.02-4.09 (m, 2H, cod-CH), 4.17 (s, 6H, CH3), 5.16-5.20
(m, 2H, cod-CH), 6.59-6.65 (m, 4H, ArH), 6.76-6.81 (m, 2H, ArH), 6.88 (d, /=9.0 Hz, 2H, ArH),
7.41-7.52 (m, 4H, ArH), 7.60-7.67 (m, 4H, ArH), 7.97 (d, J = 8.7 Hz, 2H, ArH), 8.03 (d, /= 7.8
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Hz, 2H, ArH); >C NMR (75 MHz, CDCls;, TMS) & 28.86, 29.63, 31.62, 32.70, 36.50, 70.37 (d,
J('®Rh,C) = 13.4 Hz, cod-CH), 71.88 (d, 'J("*Rh,C) = 14.8 Hz, cod-CH), 96.14 (d, 'J(""Rh,C)
= 6.1 Hz, cod-CH), 98.33 (d, 'J('"Rh,C) = 7.1 Hz, cod-CH), 107.90, 111.89, 121.16, 122.67,
126.39, 126.82, 127.29, 128.66, 129.11, 130.73, 131.64, 133.85, 134.12, 136.11, 137.01, 138.02,
196.35 (d, 'J('Rh,C) = 49.1 Hz, CN,); MS (ESI) m/e 1063.1 (M'-I); Anal. Calcd. for
CsaHsol,N4Rhy-H,O requires: C 51.68, H 4.34, N 4.64. Found: C 51.84, H 4.62, N 4.54%.

Figure 1: The ORTEP draw of Rh(I)-NHC complex 6.
Selected bond lengths and angles: Rh-C(carbene) 2.059(12) and 1.924(19) A,
I1-Rh1-C11(carbene) 90.1(4)°.

The crystal data for Rh(I)-NHC complex 6: empirical formula: Cs;HsoN4I,Rh,, formula weight:
1190.58, temperature: 293(2) K, crystal system, space group: Orthorhombic, P2(1)2(1)2(1), unit
cell dimensions: a= 12.1794(19)A, b= 19.027(3)A, c= 20.291(3)A, a= 90°, B= 90°, y= 90°, V=
4702.0(13)A°, Zyate = 4, Deale= 1.682 g/em’, Foop = 2344, Crystal size: 0.432 x 0.201 x 0.126 mm,
Data/restraints/parameters= 8§726/0/544, Final R indices [[>2c(I)]: R1=0.0651, wR2= 0.1366, R
indices (all data): R1= 0.1070; wR2= 0.1508. Its crystal structure has been deposited at the
Cambridge Crystallographic Data Center and has been allocated the deposition numbers: CCDC
209244.

(S)-(+)-Diiodo-[1,1°-(1,1’-binaphthyl)-3,3’-dimethyldibenzimidazoline-2,2’-diylidene]
acetato Rh(III) 7. Yield: 47 mg (25%). A crystal suitable for X-ray analysis was obtained by
recrystallization from hexane/THF (1/1). [a]*’p = 8 (¢ 1.03, CHCl;); IR (KBr) v 3057, 1591, 1464,
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1333, 1088, 739, 689 cm™; "H NMR (300 MHz, CDCl;, TMS) & 4.28 (s, 6H, CH3), 6.70 (d, J =
8.1 Hz, 2H, ArH), 6.90-7.12 (m, 10H, ArH), 7.28-7.33 (m, 2H, ArH), 7.74 (d, J = 8.1 Hz, 2H,
ArH), 7.94 (d, J = 8.7 Hz, 2H, ArH), 8.36 (d, J = 9.0 Hz, 2H, ArH); °C NMR (75MHz, CDCl;,
TMS) & 24.94, 38.04, 109.70, 111.32, 122.82, 123.32, 126.16, 126.62, 127.08, 127.71, 127.98,
129.36, 130.93, 132.81, 132.99, 134.37, 134.63, 136.25, 166.89 (d, 'J('"Rh,C) = 47.6 Hz, CN,),
188.84; MS (ESI) m/e 870.9 (M+-OAc), 803.0 (M+-I); Anal. Calcd. for C33H,9I,N4O,Rh requires:
C 49.06, H 3.14, N 6.02. Found: C 49.42, H 3.23, N 5.70%.

023 S i < c38
c24

Figure 2: The ORTEP draw of Rh(III)-NHC complex 7.
Selected bond lengths and angles: Rh-C(carbene) 1.956(14) and 1.972(13) A,
Rh-O 2.175(9) and 2.174(9) A, C1-Rh1-C34 98.1°.

The crystal data for Rh(II)-NHC complex 7: empirical formula: C4H33N40;5,Rh, formula
weight: 966.41, temperature: 293(2) K, crystal system, space group: Orthorhombic, P2(1)2(1)2(1),
unit cell dimensions: a= 17.4433(9)A, b=17.9331(9)A, c=27.9530(14)A, a=90°, B=90°, y= 90°,
V= 8744.0(8)A°, Zyaie= 8, Deatlc= 1.468 g/cm’, Fogo = 3776, Crystal size: 0.215 x 0.098 x 0.062
mm, Data/restraints/parameters= 20291/5/874, Final R indices [[>2c(I)]: R1= 0.0663, wR2=
0.1599, R indices (all data): R1=0.1872; wR2= 0.1940. Its crystal structure has been deposited at

the Cambridge Crystallographic Data Center and has been allocated the deposition numbers:
CCDC 209243.

The Rh-catalyzed Enantioselective Hydrosilylation Reaction:
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For an initial investigation of catalysts 6 and 7 (1.0 mol%) in the reduction of acetophenone with
diphenylsilane disclosed that chiral Rh(IIT) complex 7 resulted in higher enantioselectivity (Table
1, entry 2), while chiral Rh(I) complex 6 gave poor result under the same conditions (Table 1,
entry 1). The solvent effect has been examined as well. We found that THF is the best solvent
among toluene, ether and dichloromethane (Table 1, entries 2-5). The reaction temperature did
not significantly affect the enantiomeric excess (Table 1, entries 6-8). Using 2.0 mol% of catalyst
7, the reaction can be completed within 24 h and the corresponding (R)-1-phenyl ethanol can be

obtained in 98% ee and 87% yield (Table 1, entry 6).

Table 1. Axially chiral Rh complexes catalyzed enantioselective hydrosilylation of acetophenone.

O OH
1) 1.5 equiv Ph,SiH,, Cat. 6 or 7
2) hydrolysis

Entry Catalysts (mol%) Solvent Temp./(°C) Time/(h) Yield/(%)? ee/(%)b Config.*

1 6 (1 mol%) THF 15 48 77 23 R
2 7 (1 mol%) THF 15 48 77 98 R
3 7 (1 mol%) Toluene 15 48 74 96 R
4 7 (1 mol%) Et,O 15 48 64 96 R
5 7 (1 mol%) CH,(Cl, 15 48 33 49 R
6 7 (2 mol%) THF 15 24 87 98 R
7 7 (2 mol%) THF 0 24 66 98 R
8 7 (2 mol%) THF 45 24 82 94 R

[a] Isolated yields. [b] Determined by chiral HPLC analysis. [c] Absolute stereochemistry
determined by comparison of the sign of optical rotation to literature values.

Under the optimized reaction conditions, we subsequently examined the reduction of other
aryl alkyl ketones. The results were summarized in Table 2. Various aryl alkyl ketones can be
smoothly reduced to give the corresponding sec-alcohol in >92% ee and good yields under mild
conditions (Table 2, entries 1-9). 2-Bromoacetophenone was also reduced in 97% ee and 92%

yield under the same conditions (Table 2, entry 10).
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Table 2. The chiral Rh complexes catalyzed enantioselective hydrosilylation of ketones

0 1) 1.5 equiv Ph,SiH,, 7 (2 mol%), THF, 15 °C, 24 h OH
1 2 1 2
R™ R 2) hydrolysis R7*R
8a-j (R)-9a-j
Yield (%) ee (%)°
Entry Substrates No. —_— e (%)
9 9
0
1 g%m a 87 98
0
0
3 O*(:m c 88 95
Br
0
86 95

n
S|
o >>=
(@)
s
(=9

H
o
6 /©)\CH3 f 96 92
H,CO
0
; CH,
g 93 98
Br
0
CH
8 d ’ h 82 98
CF;

85 92

\O
OE >>=o
=lo
&

w

10 CH,Br j 92 97

4.

[a] Isolated yields; [b] Determined by chiral HPLC.

For more challenging substrates such as dialkyl ketones, adamantyl methyl ketone 8k was

reduced in 96% ee and 96% yield under the same mild conditions (Table 3, entry 1). Other dialkyl
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ketones 81 and 8m also can be reduced in good enantiomeric excesses and yields under the same

conditions (Table 3, entries 2 and 3).

Table 3. The chiral Rh complexes catalyzed enantioselective hydrosilylation of aliphatic ketones

0O 1) 1.5 equiv Ph,SiH,, 7 (2 mol%), THF, 15 °C,24h OH
1 2 1 5
R™ R 2) hydrolysis R7*R
Skem (R)-9k-m
Yield (%)? 0/\b
Entry Substrates No. ield (%) ee (%)
9 9

| @_40 k 96 96°
Me

d
3 Mo A m 86 67

[a] Isolated yields. [b] Determined by chiral HPLC or GC. [c] Determined by chiral HPLC
analysis of its N-phenyl carbamate derivative. [d] Determined by chiral GC analysis of its
acetate derivative.

General Procedure for the Rh-catalyzed Enantioselective Hydrosilylation Reaction:

Under an Ar atmosphere, the ketones (0.5 mmol) and PhSiH; (138 mg, 0.75 mmol) were added to
a solution of the Rh complex (0.01 mmol) in 2 mL of anhydrous THF. The reaction mixture was
stirred at reaction temperature. The reaction was quenched by addition of H,O (1 mL) and 0.5 N
HCI (0.5 mL). The resulting aqueous solution was stirred for 0.5 h at room temperature and
extracted with Et;0 (2 x 10 mL) and dried over anhydrous Na,SO4. The solvent was removed
under reduced pressure and the residue was purified by a silica gel flash column chromatography
(eluent: pentane/Et;,O= 10:1 — 4:1) to give the corresponding sec-alcohols. The enantiomeric

excess of the obtained alcohols was determined by chiral HPLC or GC.

(R)-1-Phenylethanol (9a): Yield: 87% (53 mg). '"H NMR (300 MHz, CDCl;, TMS) & 1.50 (d, J =
6.6 Hz, 3H, CH3), 1.95 (br, 1H, OH), 4.89 (q, J= 6.6 Hz, 1H, CH), 7.22-7.40 (m, 5H, ArH); [a]*p
=47.4 (c 2.60, CHCIl;) for 98% ee; Chiralcel OJ, hexane/i-PrOH = 95/5, 0.7 mL/min, 254 nm, 5=
19.457 min, ¢tz = 21.737 min.

(R)-1-(Naphthanen-2-yl)ethanol (9b): Yield: 91% (78 mg). 'H NMR (300 MHz, CDCl;, TMS) &
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1.55 (d, J= 6.6 Hz, 3H, CH3), 2.10 (br, 1H, OH), 5.02 (q, /= 6.6 Hz, 1H, CH), 7.40-7.55 (m, 3H,
ArH), 7.77-7.86 (m, 4H, ArH); [a]*°p = 34.95 (¢ 3.85, EtOH) for 96% ee; Chiralcel OJ,
hexane/i-PrOH = 95/5, 0.7 mL/min, 254 nm, ¢s = 23.031 min, ¢tz = 29.146 min.

(R)-1-(4-Bromophenyl)ethanol (9¢): Yield: 88% (89 mg). '"H NMR (300 MHz, CDCls, TMS) &
1.45 (d, J= 6.3 Hz, 3H, CH3), 2.17 (br, 1H, OH), 4.82 (q, J = 6.3 Hz, 1H, CH), 7.20-7.27 (m, 2H,
ArH); 7.42-7.50 (m, 2H, ArH); [oc]ZOD = 453 (c 1.0, CHCI3) for 95% ee; Chiralcel OlJ,
hexane/i-PrOH = 95/5, 0.7 mL/min, 254 nm, tg= 18.579 min, fz = 20.060 min.

(R)-1-(4-Flurophenyl)ethanol (9d): Yield: 86% (61 mg). 'H NMR (300 MHz, CDCls, TMS) &
1.48 (d, J = 6.3 Hz, 3H, CH3), 1.90 (br, 1H, OH), 4.88 (q, J = 6.3 Hz, 1H, CH), 6.99-7.06 (m, 2H,
ArH), 7.30-7.37 (m, 2H, ArH); [a]*p = 34.0 (¢ 1.65, CHCls) for 95% ee; Chiralpak AS,
hexane/i-PrOH = 95/5, 0.7 mL/min, 254 nm, ¢z = 9.580 min, ts= 10.607 min.

(R)-1-(4-Methylphenyl)ethanol (9e): Yield: 93% (63 mg). 'H NMR (300 MHz, CDCls;, TMS) &
1.45 (d, J= 6.6 Hz, 3H, CH3), 2.17 (br, 1H, OH), 2.33 (s, 3H, CH3), 4.81(q, /= 6.6 Hz, 1H, CH),
7.12-7.19 (m, 2H, ArH), 7.20-7.28 (m, 2H, ArH); [a]*’p = 46.8 (¢ 2.9, CHCI;) for 98% ee;
Chiralcel OJ, hexane/i-PrOH = 95/5, 0.7 mL/min, 254 nm, ts = 23.500 min, 7z = 26.473 min.

(R)-1-(4-Methoxylphenyl)ethanol (9f): Yield: 96% (73 mg). 'H NMR (300 MHz, CDCl;, TMS)
0 1.44 (d,J=6.3 Hz, 3H, CH3), 2.76 (br, 1H, OH), 3.77 (s, 3H, CH3), 4.78 (q, /= 6.3Hz, 1H, CH),
6.83-6.91 (d, J = 8.3 Hz, 2H, ArH), 7.22-7.31 (d, J = 8.3 Hz, 2H, ArH); [a]*> = 44.87 (¢ 3.2,
CHCI;) for 92% ee; Chiralpak AS, hexane/i-PrOH = 90/10, 0.7 mL/min, tz= 14.885 min, ts =
18.491 min[!

(R)-1-(3-Bromophenyl)ethanol (9g): Yield: 93% (94 mg). 'H NMR (300 MHz, CDCls;, TMS) &
1.50 (d, J= 6.6 Hz, 3H, CHs), 2.12 (br, 1H, OH), 4.96 (q, J = 6.6 Hz, 1H, CH), 7.44-7.57 (m, 3H,
ArH); 7.65 (s, 1H, ArH); [a]*%p = 27.5 (¢ 2.2, CH;0H) for 98% ee; Chiralcel OJ, hexane/i-PrOH
=95/5, 0.7 mL/min, 254 nm, ¢s = 22.192 min, tz = 25.838 min.

(R)-1-(3-Trifluromethylphenyl)ethanol (9h): Yield: 82% (78 mg). 'H NMR (300 MHz, CDCls,
TMS) & 1.50 (d, J= 6.6 Hz, 3H, CH3), 1.89 (br, 1H, OH), 4.87 (q, J = 6.6 Hz, 1H, CH), 7.19-7.38
(m, 2H, ArH), 7.38-7.52 (m, 1H, ArH). 7.53-7.55 (m, 1H, ArH); [a]*’p = 25.4 (¢ 1.35, CH;0H)
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for 98% ee; Chiralcel OJ, hexane/i-PrOH = 100/1, 0.7 mL/min, 254 nm, ¢s = 27.539 min, ¢z =
33.094 min.

(R)-1-(2-Methylphenyl)ethanol (9i): Yield: 85% (58 mg). '"H NMR (300 MHz, CDCls, TMS) &
1.47 (d, J= 6.3 Hz, 3H, CH3), 1.76 (br, 1H, OH), 2.35 (s, 3H, CH3), 5.14 (q, /= 6.6 Hz, 1H, CH),
7.12-7.26 (m, 3H, ArH), 7.52 (d, J = 7.2 Hz, 1H, ArH); [a]*’p = 54.1 (¢ 1.6, EtOH) for 92% ee;
Chiralpak AD, hexane/i-PrOH = 95/5, 0.7 mL/min, 254 nm, ¢z = 10.837 min, ¢ = 12.083 min.

(R)-2-Bromo-1-phenylethanol (9j): Yield: 92% (93 mg). '"H NMR (300 MHz, CDCl;, TMS) &
2.69 (d, J = 3.6 Hz, 1H, OH), 3.54 (dd, J; = 8.7 Hz, J, = 10.5 Hz, 1H, CH,Br), 3.64 (dd, J; = 3.3
Hz, J,=10.5 Hz, 1H, CH,Br), 4.92 (dt, J; = 3.3 Hz, J,=8.7 Hz, 1H, CH), 7.33-7.40 (m, 5H, ArH);
[0]*b = 48.4 (c 2.6, CHCl3) for 97% ee; Chiralcel OJ, hexane/i-PrOH = 95/5, 0.7 mL/min, 254
nm, ts= 28.360 min, ¢z = 30.360 min.

(R)-1-(Adamantly)ethanol (9k): Yield: 96% (85 mg). "H NMR (300 MHz, CDCls, TMS) & 1.10
(d, J= 6.3 Hz, 3H, CHj3), 1.25(br, 1H, OH), 1.44-1.74 (m, 12H), 1.95-2.02 (m, 3H), 3.29 (q, J =
6.3 Hz, 1H, CH); [a]*’b = 1.0 (c 2.0, CHCl;) for 96% ee;

Derivation with phenyl isocyanate: the alcohol (0.4 mmol), phenyl isocycanate (0.4 mmol) and
Et;N (0.5 mmol) were stirred in anhydrous CH,Cl, (5 mL) at room temperature for 12 h. Volatiles
were removed under reduced pressure and residue was purified by a silica gel flash column
chromatography (eluent: hexane/EtOAc = 25/1) to afford the corresponding carbamate derivative
for the HPLC determination of enantiomeric excess. Chiralcel OJ, hexane/i-PrOH = 95/5, 0.7
mL/min, 254 nm, t5 = 7.043 min, 7z = 9.042 min.

(R)-4-(4-Methoxyphenyl)-2-butanol (91): Yield: 87% (78 mg). '"H NMR (300 MHz, CDCls,
TMS) 6 1.22 (d, J = 6.0 Hz, 3H, CH3), 1.69-1.77 (m, 2H, CH>), 2.59-2.70 (m, 2H, CHz), 3.78 (s,
3H, CH3), 3.81 (q,J= 6.0 Hz, 1H, CH), 6.81-6.86 (m, 2H, ArH), 7.10-7.14 (m, 2H, ArH); [a]*’p =
-11.20 (¢ 3.5, CHCI3) for 71% ee; Chiralpak AD, hexane/i-PrOH = 95/5, 0.7 mL/min, 254 nm, t5=
15.900 min, #z = 16.673 min.

(R)-Noan-2-ol (9m): Yield: 86% (62 mg). '"H NMR (300 MHz, CDCls, TMS) 8 0.88 (t, /= 7.2 Hz,
3H, CHs), 1.17(d, J = 6.3 Hz, 3H, CHCHj3), 1.23-1.50 (m, 12H, (CH,)e), 1.96(br, 1H, OH),
3.73-3.80 (m, 1H, CH); [a]*’b = -5.32 (¢ 3.1, CHCl;) for 67% ec;

Derivation with acetyl chloride: The alcohol (0.4 mmol) was dissolved in anhydrous THF (4 mL),
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acetyl chloride (2.0 mmol) and Et;N (2.0 mmol) were added and the mixture kept at ambient
temperature for 12 h. The reaction was quenched by addition of H,O. The organic compound was
extracted with Et,0 (2 x 10 mL) and dried over anhydrous Na,SO4. The filtrate was used for the
GC determination of the enantiomeric excess. Rt-BDexcstTM 30 mx 0.25 mm x 0.25 um, 110 °C,

Carrier: N 10psi. tg= 15.960 min, tg = 17.250 min.
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— ] - T ) R R T W2
Software Version: 4.1<2F12> P ? Chivacel ’\)E Jnm 0‘7"‘2%"“
Date: 03-4-14 9:45 YN (rod Hexante :iq*u»wf froX
Sample Name : D198-RAC '
Data File : D:\TC4\DATA\CAO\CAP 008K.RAW Date: 03-4-14 9:01
Sequence File: D:\TC4\DATA\CAO\CAP.SEQ Cycle: 1 Channel : A
Instrument : 970A - 0 Rack/Vial: 0/0 Operator: cao
Sample Amount : 1.0000 Dilution Factor : 1.00

300— ﬁ
Euzmyi fk f\
L R B
100 - | |
3 100 ! Py
: = Y i

= L\ s
07{, - Loy [11 e —
e FTd P 1] ‘ w ‘ T T ‘ [ ‘ l T O Y N A R A O
0 5 10 15 20 o 25 30 35 40
REPORT

Peak Time Area Height Area Norm. Area BL Area/Height

# [min] [uv*sec] [uVv] (%] (%] [sec]

1 23.184 16045640.75 319195.59 49.88 0.00 BB 50.2690

2 29.861 16123704.50 239871.14 50.12 0.00 BB 67.2182

32169345.25 559066.73 100.00 0.00
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JE - e e H y ¥ R
Software Version: 4.1<2F12> 0 + %7 chimcel Oj A54nm
Date: 03-4-14 13:21 ) 6608 0l fomin Hexane : vprotf
Sample Name : D198-101 - ?f“f
Data File : D:\TC4\DATA\CAO\CAP 008M.RAW Date: 03-4-14 10:31
Sequence File: D:\TC4\DATA\CAO\CAP.SEQ Cycle: 1 Channel : A
Instrument : 970A - 0 Rack/vial: 0/0 Operator: cao
Sample Amount : 1.0000 Dilution Factor : 1.00
300**2 {"\
_ A
£ 200— )\
» —] \
2 = [
% 100{% € \
£ = L\
0— T R -
o U R N L A B A B O [ T
[¢] 5 10 15 20 | | 25 30 35 40
REPORT
Peak Time Area Height Area Norm. Area BL Area/Height
# [min] [uV*sec] [uV] [%] [%] [sec]
1 23.031 448689.50 10770.67 2.16 0.00 BB 41.6585
2 29.146 20309990.00 302515.29 97.84 0.00 BB 67.1371

20758679.50 313285.96 100.00 0.00
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Software Version: 4.1<2F12>

H
Date: 03-4-17 14:20 8{-—@-’( (rac)

Chivacel O] 254nm 07mifja

Sample Name : d199-rac Hesove b'l)n)H - 9I ‘5
Data File : D:\TCA\DATA\CAO\CAP 009G.RAW Date: 03-4-17 13:48
Sequence File: D:\TC4\DATA\CAO\CAP.SEQ Cycle: 1 Channel : A
Instrument : 970A - 0 Rack/Vial: 0/0 Operator: cao
Sample Amount : 1.0000 Dilution Factor : 1.00
100 — - ‘ | A E
_ o
= N Moo
<7 ||
2 50— ’ ‘\ / |
& ’ b \
: i \ } \
* T
TWWWWHH]HIWHHHHUMHHEHHEHH‘HH|IH\i!H\‘IH!‘\\I\]HII‘\HiiIIII]HH|\H\‘\H75\\H“HI|IHWH?‘HH‘\:§‘\HWLUHIWH;H‘»‘
o 2 4 s 8 10 12 14 1? ]13 20 22 24 26 28 30
lime [min
REPORT
Peak Time Area Height Area Norm. Area BL Area/Height
# [min] [uV*sec] [uv] [%] %] [sec]
1 5.964 133871.50 7366.33 1.71 0.00 BB 18.1734
2 14.551 26437.50 1201.58 0.34 0.00 BB 22.0023
3 16.973 22781.75 1064.82 0.29 0.00 BB 21.3949
4 18.397 3833404.50 102367.01 48.89 0.00 BB 37.4477
5 20.121 3824602.25 90183.44 48.78 0.00 BB 42.4091

7841097.50 202183.17 100.00 0.00
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Software Version: 4.1<2F12> , ﬁ o CL\‘lm(EL 0] 25 am O:’m%"ﬂ
Br * Q§£Qe

Date: 03-4-17 15:43 S = S
Sample Name : d-199-104-1 Hesane : i PIOH - P;S

Data File : D:\TC4\DATA\CAO\CAP 009H.RAW Date: 03-4-17 14:27
Sequence File: D:\TC4\DATA\CAO\CAP.SEQ Cycle: 1  Channel : A
Instrument : 970A_-_0 Rack/Vial: 0/0 Operator: cao

Sample Amount : 1.0000 Dilution Factor : 1.00

/

100;
o— 4 o
U [T iTUWHHHMHH’\H‘\!Hl;]l‘lwm‘i\\:‘1‘HyH\":"\\\H"\iHW“IH'TW‘H'WI\H;WH M H"lHI!Wii{LHiH !{ Hi
o 2 4 6 8 10 12 14 [15] 18 20 22 24 26 28 30
REPORT
Peak Time Area Height Area Norm. Area BL Area/Height
# [min] [uV*sec] [uv] (%] (%] [sec]
1 14.543 18136.25 815.98 0.37 0.00 BB 22.2265
2 18.579 122717.50 3816.40 2.48 0.00 BB 32.1553
3 20.060 4808804.00 109724.61 97.15 0.00 BB 43.8261

4949657.75 114356.98 100.00 0.00
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|
¥k k ko 2 RUNLOG 5 = 66 Fkkxkkx R —
MODEL 102 for run: CH-9_ CL\\Y‘D«(EL OJ 25 ey
Run terminated via Button or External Stop. /r=; ' O§7nnLA&f"
N
Hexsowe < )‘.—Pqu =P ¢
File : CH-9_ 66.D01 D-194RAC 1
Run : 01 Type : Sample
Path : C:\CH-5 Inst : 1022 LC Plus

Collection : 14:09:55 Apr 28 2003 Method : LCTEST [ 14:09:45 Apr 28 2003 ]
Integration: 14:09:55 Apr 28 2003 Method : LCTEST [ 14:09:45 Apr 28 2003 ]
Report : 15:03:16 Apr 28 2003 Method : LCTEST [ 14:09:45 Apr 28 2003 ]

PERCENT ( AREA )

Pk # RT Area Height BC Area Percent Height Percent
1 6.333 462836 2.9051 0.4624 1.3303
2 7.327 497537 1.6148 V 0.4971 0.7395
3 8.227 777507 2.0150 0.7768 0.9227
4 9,360 80636 0.4153 0.0806 0.1902
5 11.140 31900 0.1742 T 0.0319 0.0798
6 11.827 70433 0.3357 0.0704 0.1537
7 13.540 371263 1.8486 0.3709 0.8465
8§ 18.380 1349842 3.5246 T 1.3485 1.6140
9 19.340 47686880 109.1875 T 47.6408 50.0002
10 22.27 47848076 95.0631 47.8018 43.5322
11 ,26.367 118562 0.2623 0.1184 0.1201
12 29.620 123472 0.1938 0.1234 0.0887
13 39.913 314710 0.41066 0.3144 0.1908
14 44.153 363054 0.4177 0.3627 0.1913
14 Peaks > Area Reject 100096712 Total Area
14 Peaks > Height Reject 218.374 Total Height
(CH-9_._66.D01) ny
- =
o N w » 1] o ~ 0 © ] -
® ® ® o ® 8 ® 8 ® ] ®
® ® S ® s ® S s ® ] ®
: e- IJ i ] i 1 i 1 L 1 1
5 [
E |
. %% 3
19.0- "+9.360
111439
~13.540
!
4
?:ELBJABL Py
206.0 - S 34
F—— 22.273
L
26.367
30.0- 29.620
108.0 - 39.913
44,153
58.0- |
i
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Chivocel of 2ftam Ol omin
Hexare i‘\7Y°H = Pr. ¢

¥

¥ k¥ %k MODEL 1022 RUNLOG for run: CH-9 67 FFkFkkkik = s
— L peYee
+

Run terminated manually on Channel A.

File : CH~9__67.D01 D-#194-106 1
Run : 01 Tyvpe : Sample
Path : C:\CH-§ Inst : 1022 LC Plus

Collection : 15:03:32 Apr 28 2003 Method : LCTEST [ 14:09:45 Apr 28 2003 ]
Integration; 15:03:32 Apr 28 2003 Method : LCTEST [ 14:09:45 Apr 28 2003 ]
Report : 15:33:50 Apr 28 2003 Method : LCTEST [ 14:09:45 Apr 28 2003 ]

PERCENT ( AREA )

Pk # RT Area Height BC Area Percent Height Percent
1 6.050 782533 3.2772 0.9059 1.9259
2 11.577 3336053 16.6617 3.8619 9.7918
3 13.230 209283 0.6028 0.2423 0.3542
4 19.457 950921 2.9691 1.1008 1.7449
3 21.737 81105552 146.6485 93.8892 86.1831
5 Peaks > Area Reject 86384344 Total Area
5 Peaks > Height Reject 170.159 Total Height

(CH-9__67.D81) my

- - -
N 'y o 0 ) N "
[ ® S -] ® 8 ®
L] ] ® 5 ® S ]
: e_a ¢ 1 ! 1 1
4
3
5 5.0
® ) 6.0850
"
19.0 -
11.577
13.238
15.0
20.8- 19.457
— 24337
25.8
38.0-
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C\”\‘)Y& ?&K A,S 2 S8 nm 0~7rfl/m;r\
Hegone : wPooH = Pr: ¢

###%% MODEL 1022 RUNLOG for rum: CH-2_ 11 ####%% !-_-_@J\ (roc)

Run terminated manually on Channel A.

File : CH-2__11.DO1 d-206rgacy 1
Run : 01 Type : Sample
Path : C:\CH-6 nst : 1022 LC Plus
Collection : 15:50:58 May 29 2003 Method : LCTEST [ 08:22:43 May 29 2003 ]
Integration: 15:50:358 May 29 2003 Method : LCTEST [ 08: :43 May 29 2003 ]
Report : 16:06:35 May 29 2003 Method : LCTEST [ 08: 43 May 29 2003 ]

[SE IR SV %)
RN SO TN 0% Iy

PERCENT ( AREA )

Pk # RT Area Height BC Area Percent Height Percent
1 4,247 779871 5.4404 0.6344 0.7722
2 4.943 512931 1.9999 0.4172 0.2839
3 5.8350 62020 0.4459 0.0304 0.0633
4 7.183 24865 0.1522 0.0202 0.0216
3 8.623 53437 0.2002 V 0.0435 0.0284
6«  9.657 609445330 379.4578 T 49.5730 53.8604
7 10.543 60107416 314.7272 48.3921 44.6725
3 12.283 231004 1.0991 0.1879 0.1560
9 14.003 222854 0.9983 0.1813 0.1417
9 Peaks > Arca Reject 122939000 Total Area
9 Peaks > Height Reject 704.521 Total Height
(CH~2__11.D81) nyU
= " N N w w
1] S 17} 8 o ] 1]
® ] 8 ® 8 ] S ®
® ® ) ® s ® e ®
3 8.0 ! . ‘ I - ! : —
g L za7
g s-ey HgA
" i |7.183
8.623 R
18.8- ; 19.543 hild
i 112,283
/14,003

15.8-
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*#4xx MODEL 1022 RUNLOG for runi CH-2_ 12 swkves Chin PQI( A< 2X4wm
2
Run terminated manually on Channel A. Y——@“g\ (Pr/gee) 0:].,\.[/\,“;“
Hesane: 3ProH= Is:8
File : CH-2__12.DO01 d-206-110 1
Run : 01 Type : Sample

Path : C:\CH-6 Inst : 1022 LC Plus
Collection : 16:07:30 May 29 2003 Method : LCTEST [ 08:22:43 May 29 2003 ]
Integration: 16:07:30 May 29 2003 Method : LCTEST [ 08:22:43 May 29 2003 ]
Report : 16:25:37 May 29 2003 Method : LCTEST [ 08:22:43 May 29 2003 ]
PERCENT ( AREA )
Pk # RT Area Height BC Area Percent Height Percent
1 4,243 533797 4.2482 T 0.4531 0.6259
2 4.497 163133 1.6304 V 0.1380 0.2402
3 5.420 301039 2.40406 V 0.2546 0.35343
4 5.967 4303406 2.6842 T 0.3639 0.3955
5 6.707 836939 3J.1751 T 0.7078 0.4678
6 7.187 3739345 16.2362 3.1624 2.3922
7 9.580 109336404 635.0581 T 92.4663 93.5691
8 10.607 2901545 13.2684 2.4538 1.9550
8 Peaks » Area Reject 118244608 Total Area
8 Peaks > Height Reject 678.705 Total Height
(CH-2__12.DB1) My
- - N N W w A 'y U 0 o
a ® %) 8 o S 1} e I} ] & I}
s S 8 s ® e ® s ® ] 8 S ®
® ® ® ® ® -} s ® s ® s S [
3 8.0 i i A 1 1 1 | I
4
o 5.0 3 f
: 593
18.84  —Tg.5g7 Irese
L
15.0- %
I
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| -
#%4%k% MODEL 1022 RUNLOG for run: CH-2 68 kEkkkk
— c»ls@j\ (rac)

Run terminated manually on Channel A.

Chivacel 0] 24mm 07 wl/uin

"File : CH-2_ 68.DO01 d-201-rac Hosone ;;,_\)mu =Ps:c 1
Run 01 Type : Sample
Path C:\CH-6 Inst 1022 LC Plus
Collection 10:08:58 Jun 11 2003 Method LCTEST [ 09:28:19 Jun 11 2003 ]
Integration: 10:08:58 Jun 11 2003 Method LCTEST [ 09:28:19 Jun 11 2003 ]
Report 10:55:35 Jun 11 2003 Method LCTEST [ 09:28:19 Jun 11 2003 ]

PERCENT { AREA )
Pk # RT Area Height BC Area Percent Height Percent
1 4.813 80954 0.6140 T 0.0962 0.4175
2 5.193 110713 1.1061 T 0.1316 0.7520
3 5.420 272782 1.8205 0.3241 1.2377
4 9.713 156060 0.9315 0.1854 0.6333
5 11.267 293514 1.6073 0.3488 1.0928
6 17.887 921037 3.4495 T 1.0944 2.3452
7 18.473 10095586 3.2764 T 1.1996 2.2276
8 19.687 1922607 5.6637 T 2.2845 3.8506
9 21.420 1912632 5.3350 2.2726 3.6271
10 24.127 / 38620792 66.0974 45.8902 44.9378
11 2%.940 38780868 56.9497 46.0804 38.7185
12 33.553 77644 0.2353 0.0923 0.1600
12 Peaks > Area Reject 84159160 Total Area
12 Peaks > Height Reject 147.086 Total Height
(CH-2__68.D61) nyU
N - » N w w » 'Y u o o * ~ ~
> o S “ o . o 5 = ol L . b o
s e ® s ® s © 8 = ® s s ® ®
a'a’ ] ] 1. L L 1 { 1 1 L i 1 i 1

e {

3 {

- !

& z
" 5.6 dzais‘i’fza

10.8- f>9.713
;=11.267 — = = — - = =
!
)
15.0 {
|
i T 40 ¢
20.0- T T——=-19.687
ﬁ:::::;z1.429
Fﬁ —— 24437
25,8 }/F_Muv,__ﬂm‘a_ﬂ
! —————27.948
2@.0 }fff'“
133.553
35.8
}

~ |

; m‘.-.ﬂ‘ﬁﬁ&j&‘ i it i ~
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g

Wiva o] 2 wmn
¥%%%%x MODEL 1022 RUNLOG for run: CH-2_ 70 #%#%%% C s (el SQ—

!
Run terminated manually on Channel A. C\f\s‘@'& O mldmin .
0R7% ee  Hesame: ¥ProH = Yo g
1

File : CH-2_ 70.DO1 d-201-120
Run : 02 Type : Sample
Path : C:\CH-6 Inst : 1022 LC Plus

Collection : 14:08:16 Jun 11 2003 Method : LCTEST [ 09:28:19 Jun 11 2003 ]
Integration: 14:08:16 Jun 11 2003 Method : LCTEST [ 09:28:19 Jun 11 2003 ]
Report 0 14:41:22 Jun 11 2003 Method : LCTEST [ 09:28:19 Jun 11 2003 ]

PERCENT ( AREA )~

Pk # RT ~ Area Height BC Area Percent Height Percent
1 3.880 45856 0.3969 0.0588 0.3439
2 4,353 151791 1.0581 0.1948 0.9170
3 9.560 57944 0.3038 0.0744 0.2633
4 11.147 327310 1.6395 0.4200 1.4208
5 14.953 72667 0.1425 0.0932 0.1235
6 17.660 1504079 4.2457 1.9300 3.6793
7 20.980 3754988 9.7777 4.8184 8.4731
8 23.500 863616 2.2424 1.1146 ' 1.9432
9 26.473 71147248 95.5894 91.2958 82.8359
/
9 ‘Peaks > Area Reject 77930496 Total Area
9 Peaks > Height Reject 115.396 Total Height
(CH-2__7@8.D@1) ny
-
- N w 2 u o ~ 0 v ®
® s S o ® s e e ® S
® s ® e © ® ® ® -} ©
3 a . B i L L L 1 1 L L PR § S
= |
g |
3
o ?>4?§§§
Taral %9.56@
>11.147
v
|
. L .
;1 . 953 -
~——
3f,,»ﬂ 660
2.8 |
TT———28.980
-
>23.508
[
} U ———— e
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© Chirapak As 25fum

Software Version: 4.1<2F12> H
Date: 03-6-6 13:56 047N (Vo) 00 wmimin
Sample Name : d-202rac Hesane ° ;,-F\mH = fo:fc
Data File : D:\TC4\DATA\CAO\CAP 018T.RAW Date: 03-6-6 13:30
Sequence File: D:\TC4\DATA\CAO\CAP.SEQ Cycle: 1 Channel : A
Instrument : 970A - 0 Rack/vial: 0/0 Operator: cao
Sample Amount 1.0000 Dilution Factor 1.00
] V’A\
= N
= = I
i 40-— | .\ “\
% = . F
. S a A
§ 25 | \
—: /} \\ | \
- S — S, N S, =
fHIIMH\‘wH\!H:‘\IHjIH\}HH‘HI\EHH‘HH‘HH“\HiHl\‘H~WHH|HIIMH FITT :H\‘
o} 2 4 6 8 10 12 14 16 1'8
Time [min]
REPORT
Peak Time Area Height Area Norm. Area BL Area/Height
# [min] [uV*sec] [uV] (%1 (%] [sec]
1 14.208 1466007.25 54186.44 49.99 0.00 BB 27.0549
2 17.113 1466662.00 43933.82 50.01 0.00 BB 33.3834
2932669.25 98120.26 100.00 0.00
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Software Version: 4.1<2F12>

__)__t; ck:quk Ag 2i4nm
Date: 03-6-6 14:17 OO0 + S’;Zee o7 mb/min -
Sample Name : d-202-106 Hesone : a-Pro = ¥o:r0
Data File  : D:\TC4\DATA\CAO\CAP 018U.RAW Date: 03-6-6 13:52

Sequence File: D:\TC4\DATA\CAO\CAP.SEQ Cycle: 1  Channel : A

Instrument : 970A - 0  Rack/vial: 0/0 Operator: cao

Sample Amount : 1.0000 Dilution Factor : 1.00

60— A 5
g | ‘\
= B
§ 203 / \
5 A e
H?WvH=U!H§HI1N\H|H\\“IH‘HNEM\H\HIWMIH\H\WIH\U\(HIH\MIH’\H\“\H]\H\PIH;Vl(y L\H(U(Hlﬂ
0 2 4 6 8 10 1ﬁ | 14 16 18 20 22 | 24
Time [min
REPORT
Peak Time Area Height Area Norm. Area BL Area/Height
# [min] [uV*sec] [uv] [%] [%] [sec]
1 14.885 1766035.00 58489.43 96.11 0.00 BB 30.1941
2 18.491 71538.00 2362.00 3.89 0.00 BB 30.2871

1837573.00 60851.43 100.00 0.00
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Software Version: 4.1<2F12> H Chivecel 0) SRL P 0\7“‘Vw3n
Date: 03-6-12 16:22 s R P
Sample Name : d-207rac Hesane : vyYroH = Preg
Data File : D:\TC4\DATA\CAO\CAP_019Q.RAW Date: 03-6-12 15:17
Sequence File: D:\TC4\DATA\CAO\CAP.SEQ Cycle: 1 Channel : A
Instrument : 970A - 0 Rack/vial: 0/0 Operator: cao
Sample Amount : 1.0000 Dilution Factor : 1.00

| A
_ 100 V I\
7 _ \ |
= N \ ( \\“
& _ | [
5 50— |\
24

Ll
H>

[

!

|

{ .
|
L
E:.////
4

RN R R R P
0 5 10 15 20 25 30

REPORT
Peak Time Area Height Area Norm. Area BL Area/Height
# [min] [uV*sec] [uv] (%] (%] [sec]
1 5.621 145266.00 7308.11 1.10 0.00 BB 19.8774
2 10.584 92014.00 5379.62 0.70 0.00 BB 17.1042
3  21.672 6488531.00 116414.13 49.19 0.00 BB 55.7366
4 25.974 6464067.00 98854.16 49.01 0.00 BB 65.3899
13189878.00 227956.02 100.00 0.00
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Software Version: 4.1<2F12> Q—S)\—, Chivecel 0] 2[tham D\?’“L;/m;v\
T~ R ee

Date: 03-6-12 16:28 s — OQf,
Sample Name : d-207-120 Hexgare * % PYM - ?“" §

Data File : D:\TCA\DATA\CAO\CAP 019R.RAW Date: 03-6-12 15:55
Sequence File: D:\TC4\DATA\CAO\CAP.SEQ Cycle: 1 Channel : A
Instrument : 970A - 0  Rack/Vial: 0/0  Operator: cao
Sample Amount : 1.0000 Dilution Factor : 1.00
. |
_, 100— A\
R f \
; 50—777 | \\\
é =z R
- ) |
ol _—— T e ————
IHBe H“H\EUH\‘\?H‘HIl’HWH\!IHWHI“\H‘HH‘HH‘HH‘H\Wlll“ﬁ?\‘\\H“H\HH\‘HliHH\‘HH}\HW!I'\H\‘ H‘.‘H‘\}H?}‘;‘HW\
o 2 4 6 8 10 12 14 16[ ‘]15 20 22 24 26 28 30 32
Time |min
REPORT
Peak Time Area Height Area Norm. Area BL Area/Height
C# [min) [uv*sec] [uv] (%1 (%] [sec]
1 5.645  17623.00 1704.48 0.22 0.00 BB 10.3392-
2 10.645 44362.00 2516.44 0.56 0.00 BB 17.6289
3 22.192 82201.50 2512.46 1.04 0.00 BB 32.7176
4 25.838 7742756.50 116513.31 98.17 0.00 BB 66.4538

7886943.00 123246.68 100.00 0.00
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Software Version:

Chivocel ©F 64nm 0 Tmfani

4.1<2F12> =N o

Date: 03-6-2 13:13 ?_0 N LY&L) s
Sample Name : d-208rac (,T—} Hesane 2 ?mH = loo: !
Data File : D:\TC4\DATA\CAO\CAP 017N.RAW Date: 03-6-2 12:23
Sequence File: D:\TC4\DATA\CAO\CAP.SEQ Cycle: 1 Channel : A
Instrument : 970A - 0 Rack/Vial: 0/0 Operator: cao
Sample Amount 1.0000 Dilution Factor : 1.00

100— I\

— [t
= = /\ \
£ _ \ ,f |
P | \
@ 50— | I
i , | I
3 | | \ |
“ ] | I\ jo
o \fﬁlj | e e p— R —
;!IHMI;‘HH:‘H‘:‘HWtilj\\\i"\\\l\\f‘;\
0 10 15 20 ﬁs'l 30 35 40 45
REPORT

Peak Time Area Height Area Norm. Area BL Area/Height

4 [min] [uV*sec] [uv] (%] [%] [sec]

1 6.987 361468.00 56527.78 2.78 0.00 BB 6.3945

2 13.103 875117.75 1639.58 6.73 0.00 BB 533.7456

3 28.163 5900763.25 99827.61 45.40 0.00 BB 59.1085

4 33.992 5860093.00 80222.09 45.09 0.00 BB 73.0484

12997442.00 238217.05 100.00 0.00
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Software Version: 4.1<2F12>

oH
Q_i\ s Jee
CFy

Chivatel Oj 2084 am 0»7\""-/‘,“',‘/\

Date: 03-6-2 14:08 N .
Sample Name : d-208-110 Hedgone = w-Pyoy) = (oo @ |
Data File : D:\TC4\DATA\CAO\CAP 0170.RAW Date: 03-6-2 13:23
Sequence File: D:\TC4\DATA\CAO\CAP.SEQ Cycle: 1 Channel : A
Instrument : 970A - 0 Rack/Vial: 0/0 Operator: cao
Sample Amount 1.0000 Dilution Factor : 1.00
= | A
— 30— M
L R
X 203 ‘ [
— ‘ f \
oS |
e e P =
o— 5/
| , o
| ‘ ‘ \} T T FT T I \| Frrrrrrris ‘
o} 5 10 15 20 - 25 30 35 40~
Time [min
REPORT
Peak Time Area Height Area Norm. Area BL Area/Height
# [min] [uV*sec] [uv] [%] [%] [sec]
1 5.267 11360.50 672.11 0.42 0.00 BB 16.9029
2 7.079 251399.50 22639.38 9.21 0.00 BB 11.1045
3 9.599 429915.00 1912.06 15.75 0.00 BB 224.8437
4 27.539 25211.27 619.90 0.92 0.00 *BB 40.6700
5 33.094 2012158.50 33100.79 73.70 0.00 BB 60.7888
2730044.77 58944.23 100.00 0.00




# Supplementary Material (ESI) for Chemical Communications
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ch ‘umFuK AP 2t am 0] mlnin
rad)

Hexsome 3i—))YoH =9¢r:

File : CH-2__18.DO01 d-211 1
Run : 01 Type : Sample
Path : C:\CH-6 Inst : 1022 LC Plus

Collection : 10:36:23 May 30 2003 Method : LCTEST [ 08:22:11 May 30 2003 1
Integration: 09:51:46 Jun 02 2003 Method : LCTEST [ 08:47:45 Jun 02 2003 ]
Report : 09:51:49 Jun 02 2003 Method : LCTEST [ 08:47:45 Jun 02 2003 ]

PERCENT ( AREA )

Pk # RT Area Height BC Area Percent Height Percent
1 0.677 36313 0.2828 0.1635 0.1627
2 4,093 19811 0.2304 T 0.0892 0.1325
3 4.363 181260 2.4578 0.8162 1.4136
4 5.100 370154 1.0971 1.6668 0.6310
5 6.213 63928 0.3455 0.2879 0.1987
6 7.433 170447 2.1110 0.7675 1.2141
7 10.820 10575318 87.6955 47.6216 50.4361
8 12.060 10713716 79.3120 T 48.2449 45.6145
9 12.960 76009 0.3424 0.3423 0.1969
9 Peaks > Area Reject 22206958 Total Area
9 Peaks > Height Reject 173.874 Total Height
(CH-2__18.D81) MV
- N W 2 " o ~ ® o
[ e 8 [ S ® e ® 8
o e e i e e e ?
2.9 : 1 L
i '@.677
é L
o 5.08- %%5.25333
6.213
—7.433
19.0-
e 16,820
; 12.860
$12.960
15.8
28.0-
25.0- i



# Supplementary Material (ESI) for Chemical Communications
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#%%%% MODEL 1022 RUNLOG **%%%%
Run CH-2__20 abandoned at 13:33:48 Fri May 30 2003 C"\;YGPO\K AD 2%vm 0)mlifyiy
Hewone : wPvoH = 90 - ¢

*k%k% MODEL 1022 RUNLOG for run: CH-2_ 20 ##%%*%%

Run terminated manually on Channel A. <2 ;:: ?lZee

. H3
File : CH-2_ _20.DO01 d-211-114 1
Run : 02 Type : Sample
Path : C:\CH-6 Inst : 1022 LC Plus

Collection : 13:34:58 May 30 2003 Method : LCTEST [ 11:13:06 May 30 2003 ]
Integration: 13:34:58 May 30 2003 Method : LCTEST [ 11:13:06 May 30 2003 ]
Report ¢ 13:51:11 May 30 2003 Method : LCTEST [ 11:13:06 May 30 2003 ]

PERCENT ( AREA )

Pk # RT Area Height BC Area Percent Height Percent
1 4.143 79221 0.6916 T 0.2734 0.2951
2 4.390 358888 2.7803 Vv 1.2384 1.1864
3 «5.137 305240 1.0726 T 1.0533 0.4577
4 5.563 166737 0.68356 0.5754 0.2926
5 7.423 140412 1.7071 0.4845 0.7284
6 10.837 26694280 218.6694 92.1144 93.3088
7 12.083 1154797 8.2658 3.9849 3.5271
S 14.297 44039 0.2325 v 0.1520 0.0992
9 15.523 35865 0.2454 0.1238 0.1047
9 Peaks > Area Reject 28979480 Total Area
9 Peaks > Height Reject 234.350 Total Height
(CH-2__20.D81) My
- - N
u ® 7 S
® S 8 [ 8
S ® ® S ®
3 - B-a — = L = = = . = - -
=
g
2 4,398
H
RCE, 3:48¢
7.423
10.0-
: 18.837
F:>1z.asa
14.297
15.89  l15.523




# Supplementary Material (ESI) for Chemical Communications
# This journal is © The Royal Society of Chemistry 2003

Chivacel 0] 25%nm 0T enl i
Hesowng - iFYFDH = ﬁf :5-

¥k %% MODEL 1022 RUNLOG for run: CH-2__ 09 #¥¥%k*

H
Run terminated manually on Channel A. <§2>’Evf37 (roc)
File : CH-2__09.D0O1L d-210 1
Run : 01

Type : Sample
Path : C:\CH-6

Collection : 13:55:52 May 29 2003 Method : LCTEST [ 08:
Integration: 13:55:52 May 29 2003 Method : LCTEST [ 08&:
Report : 14:3 May 29 2003 Method : LCTEST [ 08:

Inst : 1022 LC Plus
2:43 May 29 2003 ]
2:43 May 29 2003 ]
2:43 May 29 2003 1]

[N IR )

PERCENT ( AREA )

PK # RT Area Height BC Area Percent Height Percent
1 5.323 260983 1.5802 1.1595 3.7478
2 8.603 18749 0.0822 V 0.0833 0.1948
3 9,463 409443 2.6021 1.8190 “6.1718
4 17.903 24608 0.0786 0.1093 0.1865
5 28.477 10857188 19.8024 Vv 48.2350 46.9666
6 31.263 10937976 18.0173 48.5939 42.7327
6 Peaks > Area Reject 22508948 Total Area
6 Peaks > Height Reject 42.163 Total Height
(CH-2__@9.D81) nv
[ . N N w
o S a s
s -] s © ®
3 e.a . ; i i :
1 \
z 4
by I S——5.323
" | “ﬁii
18.0- 7§4683 ——93.463
!
b17.9@3
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y
38.8- e S
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# Supplementary Material (ESI) for Chemical Communications
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Chivacel 0} aUrm 0Jwlfnin

¢xes% MODEL 1022 RUNLOG for run: CH-2_ 10 ##sxxs JHesone : '«'YYOH =P €

S e §r%ee

Run terminated manually on Channel A.

File : CH-2__10.D01 d-210-112 1
Run : 01 ) Type : Sample
Path : C:\CH-6 Inst : 1022 LC Plus

Collection : 14:41:00 May 29 2003 Method : LCTEST [ 08:22:43 May 29 2003 ]
Integration: 14:41:00 May 29 2003 Method : LCTEST [ 08:22:43 May 29 2003 ]
Report : 15:22:19 May 29 2003 Method : LCTEST [ 08:22:43 May 29 2003 ]

PERCENT ( AREA )

Pk # RT Area Height BC Area Percent Height Percent
1 5.067 328918 2.5351 7T 0.5329 2.9726
2 5.293 610607 3.5451 0.9893 4.,1243
3 9.460 60330 0.2367 0.0977 0.3336
4 14.613 37003 0.1554 0.0600 0.1808
5 16.187 336450 1.3539 0.5452 1.575
6 17.627 652619 2.2785 1.0574 2.6508
7 21.147 109065 0.2430 0.1767 0.2827
8 28.360 750894 1.7828 1.2166 2.0740
9  30.360 57169968 71.4255 T 92.6256 83.0958

10 34.280 1665682 2.3295 2.6987 2.7102
10 Peaks > Area Reject 61721576 Total Area
10 Peaks > Height Reject 85.956 Total Height

(CH-2__1@.D0a1) "y

- I N N w w » » o u o y ~ ~ o
o u 8 o s a ® a 8 u o a e a s
S e ® ® ® o Yy ® o s o ® s ® ®
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o
o
_ ®
Chiva ?QK Ad Nesone :z.‘))mH =fr:¢
e 25 M .
Ol 23 nm oI 0y
1le : CH-2__21.D0IL d-212rac 1 .
wun o 01 Type : Sample L 4
rath ¢ C:\CH-© Inst : 1022 LC Plus
‘ollection : 13:57:36 May 30 2003 Method : LCTEST [ 11:13:06 May 30 2003 ] .
ntegration: 14:43:10 May 30 2003 Method : LCTEST ' [ 14:42:39 May 30 2003 1 o
leport : 14:43:12 Mav 30 2003 Method : LCTEST [ 14:42:39 May 30 2003 ]
PERCENT ( AREA ) it
ko= RT Area Height BC Area Percent Height Percent e
i 4.383 190043 1.3612 V 0.9721 1.4396
2157930 9673524 35.2446 T 49,4813 50.9401 ®
5 16.850 6686280 51.6442 49,3466 47.6203
3 Peaks > Area Reject 19549852 Total Area P
3 Peaks > Height Reject 108.430 Total Height
(CH-2 1.D01) V] .
S " P
I = N N w w » » 7] 1] o o P
e 3] o 1] ® o o 1] 8 a ® @
[ [} S ® -] ® ® s ] ® ® S
! B-a"rf’ (K | 1 ! 1 i i I} ] i 1 H e
1 L e
= | i
: | |
H = _{ ‘;::.4.333 =
i l
1 e
]
|
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Chiver \‘»K Ad Hesone = 1-Pror = Prra f

U.7mL/yn;n lyL" im C,Hg, U " m 2; ee
File : CH-2__22.D01 d-212-114
Run : 01 Type : Sample
Path : C:\CH-6 Inst : 1022 LC Plus‘

Collection : 14:18:45 May 30 2003 Method : LCTEST [ 11:13:06 May 30 2003 ]
Integration: 14:44:07 May 30 2003 Method : LCTEST [ 14:42:39 May 30 2003 ]
Report : 14:44:10 May 30 2003 Method : LCTEST [ 14:42:39 May 30 2003 ]

PERCENT ( AREA )

RT Area Height BC Area Percent Height Percent

Pk #
1 4.320 211531 2.2160 V 0.2687 0.5608
2 4.867 279869 2.0082 T 0.3555 0.5082
3 5.553 648870 2.1956 0.8243 0.5557
4 7.007 70988 1.0607 V 0.0902 0.2760
5 7.367 74036 0.7085 T 0.0941 0.1793
6 7,900 113365 1.2347 0.1440 0.3123
7 9.233 196511 1.9473 0.2496 0,4928
8 12.447 ¢] 0.5378 0.0000 0.1361
9 13.220 496298 6.3088 0.6305 1.5967
10 45.900 11055178 64.9656 T 14.0441 16.4421
11 16.673 65570812 311.9046 83.2989 78.9397
11 Peaks > Area Reject 78717464 Total Area
11 Peaks > Height Reject 395.118 Total Height
(CH-2__22.D81) my
- - N N [
1] 1) 7] [ a 8
s s s S s
s S ® ® ® [ ®
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# Supplementary Material (ESI) for Chemical Communications
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Q

Date: 03-6-12 14:18 “

Sample Name : d-215-rac

[ = - ,
Software Version: 4.1<2F12> @fﬁj\:’) Chivocel OJ 2 {Gam 0‘7mymm

(rad  Hewome : w-pron =fr: ¢

Data File : D:\TC4\DATA\CAO\CAP 0190.RAW Date: 03-6-12 13:59
Sequence File: D:\TC4\DATA\CAO\CAP.SEQ Cycle: 1 Channel : A
Instrument : 970A - 0 Rack/vial: 0/0 Operator: cao

Sample Amount : 1.0000

Dilution Factor : 1.00

sonse | mv)

= \ |
2 40 = I \
@ é r"\ /\\
S =2 ANA
é, G ke CEPR - S S R
HH]HH|HH‘\I;\‘H\l!‘HH/]\\H[HH’IHI‘MHlIIH[HW“H “;H“'\H‘;H! \ H’H \i\H
o] 2 4 6 8 ) [ 10‘] 12 14 16 18
REPORT
Peak Time Area Height Area Norm. Area BL Area/Height
# [min] [uV*sec] [uv] (%] (%] [sec]
1 6.647 33597.56 2462.34 1.26 0.00 BV 13.6446
2 7.155 1323046.94 94662.19 49.59 0.00 VB 13.9765
3 9.228 1311405.00 68995.95 49.15 0.00 BB 19.0070

2668049.50 166120.48 100.00 0.00
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Software Version: 4.1<2F12> OC;""\‘,}' Chivocel Oj 25 nm 0wl
Date: 03-6-12 14:42 | ' g . Pe ¢
Sample Name : d-215-117 Y6Zee wesane : vpren = 7L
Data File : D:\TC4\DATA\CAO\CAP 019P.RAW Date: 03-6-12 14:23

Sequence File: D:\TC4\DATA\CAO\CAP.SEQ Cycle: 1  Channel : A

Instrument : 970A - 0 Rack/vial: 0/0 Operator: cao

Sample Amount : 1.0000 Dilution Factor : 1.00

- /\
- 150—] ‘\
E i
% 100-— R
o = | \\
« 50— \
E | |\
0-— MW\T‘”'\" SN NS S — Ty e
7T\W\iIW\i\W}:\W\!i”\\\w\l}WIiIW\\\H!\\W\‘\ﬂ\l\Wl\[”&\\W\lXﬂ\' ol ;H%iiw
0 2 4 6 8 ’[ ]10 12 14 16
REPORT
Peak Time Area Height Area Norm. Area BL Area/Height
# [min] fuv*sec] [uV] [%] [%] [sec]
1 4.457 97593.67 9047.65 2.34 0.00 BV 10.7866
2 4.833 103638.33  9190.16  2.49 0.00 VB 11.2771
3 6.540 38667.60 2639.717 0.93 0.00 BV 14.6481
4 7.043 78349.90 6401.38 1.88 0.00 VB 12.2395
5 9.042 3687155.00 191309.21 88.46 0.00 BB 19.2733
6 11.123 29655.00 1943.56 0.71 0.00 BB 15.2581
7 15.299 133259.25 4620.73  3.20 0.00 BB 28.8395

4168318.75 225152.44 100.00 0.00
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R "‘B vexcet 30m X O v X Q.21 M o
: C
! 1o N fOPs: /V\/\i
Fil : 8§22 ¥y o
O S22__24.p01 P-283-187a (Yﬂ (&
Collection : 10:409:80 2 Typ ers
Pr 28 2003 Method : XWD [ 07:28:18 “PPeaa 233§l§

($22___24.001> wmy
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Fa-egT
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**%%x%* MODEL 1022 RUNLOG for run: S22 ZIONREIEE

Run terminated manually on Channel A.

***%** MODEL 1022 RUNLOG for run: S22 ORI

Run terminated manually on Channel A.

*%*** MODEL 1022 RUNLOG for run: S22 31 kkxkkk

Run terminated manually on Channel A.

*%x%%%* MODEL 1022 RUNLOG **%%%*

Run S22 32 abandoned at 09:05:41 Tue Apr 29 2003

*%% %% MODEL 1022 RUNLOG for run: S22 32 **%xxx
Run terminated manually on Channel A.
**%x* MODEL 1022 RUNLOG for run: S22 33 ****xx
Run terminated manually on Channel A.
*** %% MODEL 1022 RUNLOG for run: S22 34 **%*xx
Run éerminated manually on Channel A.
**%*%* MODEL 1022 RUNLOG for run: S22___ 35 *¥kxx*

Run terminated manually on Channel A.

**%x** MODEL 1022 RUNLOG for run: S22 36 *kkkdkk

Run terminated manually on Channel A.

*x%%x%x MODEL 1022 RUNLOG for run: S22 37 Fkkkkik

Run terminated manually on Channel A.

C
D-203-107a /ﬂwﬂv/\/izf (rag)

File S22 24.D01
Run : 02 Type : Sampl
Path C:\S$TS Inst 1022 LC Plu
Collection 10:40:00 Apr 28 2003 Method XWD [ 07:20:18 Apr 28 2003 ]
Integration: 10:40:00 Apr 28 2003 Method XWD [ 07:20:18 Apr 28 2003 ]
Report 13:11:51 Apr 29 2003 Method XWD [ 07:36:59 Apr 29 2003 ]
PERCENT ( AREA ) \ MANUALLY ALTERED
Pk # RT Area Height BC Area Percent Height Percent
1 3.402 150159344 995.1762 96.2104 93.1150
2 15.938 2945611 38.8359 T 1.8873 3.6337
3 16.912 24902 0.2981 T 0.0160 0.0279
4 17.192 2944042 34.4503 1.8863 3.2234
4 Peaks > Area Reject 156073904 Total Area
4 Peaks > Height Reject 1068.760 Total Height
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Rt._[gl)exc;{ 3o0m Xo.2mm X 0.2TMm )fc
1o M, . rcrg; AN, S?Z ee
File : §22____35.p@i D-2@3-105
Run : @1 Type : Sample
Collection : 11:18:46 Apr 29 2003 Me thod : XWD L 97:36:59 Apr 29 2003 1

(§22 35.D61)> mU
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ol
9,
File : S22__ 35.D01 D-203-105 /\/\/\/k 61/ ee
— >
Run 01 Type
Path C:\S$TS Inst 1022
Collection 11:10:46 Apr 29 2003 Method XWD [ 07:36:59 Apr 29
Integration: 11:10:46 Apr 29 2003 Method XWD [ 07:36:59 Apr 29
Report 13:14:09 Apr 29 2003 Method XWD [ 07:36:59 Apr 29
PERCENT { AREA ) \ MANUALLY ALTERED

Pk # RT Area Height BC Area Percent Height Percent

1 3.403 165268704 995.0167 95.5927 93.5084

2 6.503 3113643 13.0103 1.8010 1.2227

3 14.477 2874628 35.9979 1.6627 3.3830

4 15.960 265290 3.5533 0.1534 0.3339

5 17.250 1366159 16.5157 0.7902 1.5521

5 Peaks > Area Reject 172888416 Total Area

5 Peaks

> Height Reject

1064.094 Total Height

Sampl
LC Plu
2003 ]
2003. ]
2003 ]




