# Supplementary Material (ESI) for Chemical Communications
# This journal is (c) The Royal Society of Chemistry 2007

Evolution of Chiral Lewis Basic N-Formamide as Highly Effective Organocatalyst
for Asymmetric Reduction of Both Ketones and Ketimines with an Unprecedented

Substrate Scope
Li Zhou,™* Zhouyu Wang,a’b’C Siyu Wei," and Jian Sun**
*Natural Products Research Center, Chengdu Institute of Biology, Chinese Academy of Sciences, Chengdu, 610041, China

® Department of Chemistry, Xihua University, Chengdu, 610039, China

¢ Graduate School of Chinese Academy of Sciences, China

sunjian@cib.ac.cn

(Supporting Information)
General: All starting materials were of the highest commercially available grade and used without further
purification. All solvents used in the reactions were distilled from appropriate drying agents prior to use.
Reactions were monitored by thin layer chromatography using silica gel HSGF254 plates. Flash
chromatography was performed using silica gel HG/T2354-92. 'H - and >C NMR (300 or 600 and 75 or
150 MHz, respectively) spectra were recorded in CDCly or DMSO-ds. 'H NMR chemical shifts are
reported in ppm () relative to tetramethylsilane (TMS) with the solvent resonance employed as the
internal standard (CDCl3, 6 7.26 ppm; DMSO-dg, 6 2.50 ppm). Data are reported as follows: chemical
shift, multiplicity (s = singlet, d = doublet, q = quartet, m = multiplet), coupling constants (Hz) and
integration. *C NMR chemical shifts are reported in ppm from tetramethylsilane (TMS) with the solvent
resonance as the internal standard (CDCls, 8 77.0 ppm; DMSO-ds 8 39.7 ppm). ESIMS spectra were
recorded on BioTOF Q. HPLC analyses were performed on PerkinElmer (Series 200 UV/VIS Detector
and Series 200 Pump). Chiralpak OD-H, AD-H and OJ-H columns were purchased from Daicel Chemical
Industries, LTD. All enantiomer ratios have been controlled by co-injections of the pure sample with the
racemic substrates. All imines were prepared according to the general procedure.' Alcohols 7a-m? and
amines 9a-i' are all known compounds and their 'H NMR data matched the literature data. Chemical

yields refer to pure isolated substances.
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Scheme for the synthesis of bb and 5d:
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Procedure for the synthesis of 5d: To a solution of 5a'® (606 mg, 1.54 mmol) in methanol (5 mL) was
added saturated aqueous K,COj; solution (2 mL). The mixture was allowed to stir at room temperature for
0.5 h, and was then diluted with EtOAc (20 mL). The organic phase was separated, washed with brine (10
mL), and dried over anhydrous Na,SO4. After removal of solvents under reduced pressure, the residue
was purified through column chromatography on silica gel (eluent: hexane/EtOAc = 1/1) to give pure 5d
(536 mg) as white solid.

(25,1'S,2' B-1-Formyl-piperidine-2-carboxyl acid (2-hydroxy-1,2-diphenyl-ethyl)-amide (5d): white
solid; yield: 98%; [a]p™ =-31.5 (¢ = 0.108, MeOH); mp 195 — 197 ‘C; '"H NMR (600 MHz, DMSO): 6 =
1.13 — 1.79 (m, 6H), 3.21 (dt, J = 3.14, 12.92 Hz, 1H), 3.41 (dd, J = 3.60, 12.60 Hz, 1H), 4.63 (d, J =
5.10 Hz, 1H), 4.70 (dd, J = 5.25, 8.67 Hz, 1H), 4.93 — 4.98 (m, 1H), 5.40 (m, 1H), 7.20 — 7.23 (m, 2H),
7.26 —7.30 (m, 4H), 7.32 — 7.37 (m, 4H), 7.94 (s, 1H); *C NMR (150 MHz, CDCl;): 6 = 20.8, 25.5, 27.6,
50.3, 58.5, 75.6, 127.2, 127.4, 127.5, 128.1, 128.6, 128.7, 141.8, 143.8, 162.4, 169.1; ESI HRMS exact
mass calcd. for (C;H24N,03 + Na)” requires m/z 375.1679, found m/z 375.1687.

Procedure for the synthesis of Sb: To a solution of 5d (536 mg, 1.52 mmol) in formic acid (1.5 mL)
was added acetic anhydride (I mL, 10.66 mmol) at 0 °C. The mixture was allowed to stir at room
temperature overnight. After concentration under reduced pressure, the crude product was purified by
column chromatography on silica gel (eluent: hexane/EtOAc = 1/1) to afford pure Sb (560 mg) as white
solid.

(2S,1'S,2'R)-formic acid 2-[(1-formyl-piperidine-2-carbonyl)-amino]-1,2-diphenyl-ethyl ester (Sb):
white solid; yield: 95%; [a]p”’ = -56.3 (¢ = 0.096, MeOH); mp 65 — 67 ‘C; "H NMR (600 MHz, CDCl):
0=136-1.68 (m, 5H), 2.18 (m, 1H), 2.97 (dt, J = 2.62, 13.14 Hz, 1H), 3.42 (dd, J = 4.17, 13.05 Hz,
1H), 4.96 (d, J = 5.46 Hz, 1H), 5.46 (dd, J = 5.16, 9.00 Hz, 1H), 6.20 (d, J = 5.04 Hz, 1H), 6.75 (d, J =
8.70 Hz, 1H), 7.01 — 7.04 (m, 2H), 7.05 — 7.31 (m, 10H), 8.07 (s, 1H), 8.09 (s, 1H); °C NMR (150 MHz,
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CDCl): 0 = 20.8, 24.9, 25.5, 44.3, 50.8, 56.7, 127.2, 127.5, 128.0, 128.3, 128.4, 128.6, 135.2, 137.0,
159.8, 162.6, 169.4; ESI HRMS exact mass calcd. for (C2H24N>04 + Na)” requires m/z 403.1628, found
m/z 403.1631.

Scheme for the synthesis of 5c:
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Procedure for the synthesis of Sc: To a solution of 5d (530 mg, 1.52 mmol) and PhCOOH (463 mg, 3.8
mmol) in DCM (5 mL) was added DMAP (366 mg, 3.04 mmol) and EDCI (734 mg, 3.8 mmol) at 0 ‘C.
The mixture was allowed to stir at room temperature overnight. The volatiles were removed under
reduced pressure, the residue was diluted with EtOAc (20 mL), washed with saturated aqueous NaHCO;
(10 mL), aqueous HCI (1.0 N, 10 mL) and brine (10 mL), and dried over anhydrous Na,SO4. After
removal of solvents under reduced pressure, the residue was purified through column chromatography on

silica gel (eluent: hexane/EtOAc = 1/1) to give pure 5¢ (575 mg) as white solid, yield: 83%.

(2S,1'S,2'R)-benzoic acid 2-[(1-formyl-piperidine-2-carbonyl)-amino]-1,2-diphenyl-ethyl ester (5c):
white solid; yield: 65%; [a]p™’ = -5.7 (¢ = 0.122, MeOH); mp 204 — 206 C; 'H NMR (600 MHz,
CDCI13): 6=1.24-1.67 (m, 5H), 2.18 (d, J = 13.62 Hz, 1H), 3.04 (dt, J = 2.76, 13.13 Hz, 1H), 3.44 (dd, J
=3.69, 13.41 Hz, 1H), 4.99 (d, J = 5.64 Hz, 1H), 5.56 (dd, J = 4.83, 8.67 Hz, 1H), 6.32 (d, J = 4.80 Hz,
1H), 6.90 (d, J = 8.58 Hz, 1H), 7.06 (m, 2H), 7.14 (m, 2H), 7.25 — 7.30 (m, 5H), 7.45 (m, 2H), 7.57 (m,
1H), 8.03 (m, 2H), 8.08 (s, 1H); *C NMR (150 MHz, CDCI3): § = 20.9, 25.0, 25.5, 44.3, 50.9, 57.3, 77.9,
126.9, 127.0, 127.5, 127.8, 128.2, 128.3, 128.4, 128.5, 129.8, 133.3, 136.0, 137.2, 162.6, 165.6, 169.4;
ESI HRMS exact mass calcd. for (C,sH2sN,O4 + Na)+ requires m/z 479.1941, found m/z 479.1942.

Scheme for the synthesis of be:
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Procedure for the synthesis of Se: To a solution of (1R,2S5)-2-amino-1,2-diphenylethanol (2.13 g, 10.0
mmol) in ethanol (20 mL) was added benzaldehyde (1.06 g, 10.0 mmol). The reaction mixture was stirred
at room temperature for 3 h, sodium borohydride (0.7 g, 15 mmol) was then added. After the resulting
solution was stirred at room temperature for 1 h, aqueous HCI1 (2.0 N) was added at 0 “C to adjust the pH
to 1. The volatiles were removed under reduced pressure. Aqueous NaOH (2.0 N) solution was then
added to adjust the pH to 10. The resulting mixture was extracted with CH,Cl, (3 X 20 mL). The
combined extracts was washed with brine (10 mL), dried over anhydrous Na,SO,, and concentrated under
reduced pressure.The residue was subjected to crystallization from ethanol to afford pure (1R,2S5)-2-
benzylamino-1,2-diphenylethanol (2.7 g) as white crystal, yield: 89%.

To an anhydrous THF (10 mL) solution of (1R,2S)-2-benzylamino-1,2-diphenylethanol (700 mg)
obtained above was added sodium hydride (500 mg) at 0 “C, followed by the addition of iodomethane (3
mL) dropwise. The reaction mixture was allowed to warm to room temperature and stir for 0.5 h. Upon
completion, the reaction was quenched with saturated aqueous ammonium chloride and diluted with
EtOAc. The organic layer was separated, washed with brine, and dried over anhydrous Na,SO4. After
removal of solvents under reduced pressure, the residue was purified through column chromatography on
silica gel (eluent: hexane/EtOAc = 5/1) to give pure (1R,25)-2-benzylamino-1,2-diphenylethyl methyl
ether (659 mg) as white solid, yield: 90%.

A solution of (1R,2S5)-2-benzylamino-1,2-diphenylethyl methyl ether (659 mg, 2.1 mmol) in MeOH
and 10% Pd(OH),/C were charged in a two-neck flask. The mixture was stirred under hydrogen (1 atm) at
45 °C for 12 h, and was then filtered through Celite. The filtrate was concentrated to dryness to give A as
white solid (448 mg), yield: 95%.

To a solution of Boc-L-pipecolinic acid (458 mg, 2.0 mmol) in DCM (20 mL) was added A (545 mg,
2.4 mmol), followed by HOBt (350 mg, 2.4 mmol), DIEA (700 pL) and EDCI (460 mg, 2.4 mmol) at

0 °C. The mixture was stirred at room temperature for 12 h. The volatiles were removed under reduced
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pressure, the residue was diluted with EtOAc (20 mL), washed with saturated aqueous NaHCO5 (10 mL),
aqueous HCI (1.0 N, 10 mL) and brine (10 mL), and dried over anhydrous Na,SO4. After removal of
solvents under reduced pressure, the residue was purified through column chromatography on silica gel
(eluent: hexane/EtOAc = 5/1) to give as pure B (832 mg) as white solid, yield: 95%.

Compound B (832 mg, 1.9 mmol) was treated with 20 v% TFA in CH,Cl, (20 mL). After stirring at
room temperature for 1 h, the solution was concentrated under reduced pressure. The residue was then
dissolved in formic acid (1.5 mL) and the resulting solution was cooled to 0 “C. Acetic anhydride (1 mL,
10.66 mmol) was added dropwise and the mixture was allowed to stir at room temperature overnight.
After concentration under reduced pressure, the crude product was purified by column chromatography

on silica gel (eluent: hexane/EtOAc = 1/1) to afford pure 5e (625 mg) as white solid, yield: 90%.

(2S,1'S,2' B-1-Formyl-piperidine-2-carboxylic acid (2-methoxy-1,2-diphenyl-ethyl)-amide (Se):
white solid; yield: 90%; [a]p™ = -59.3 (¢ = 0.108, MeOH); mp 47 — 50 ‘C; "H NMR (600 MHz, CDCl5):
0=1.29-1.65 (m, 5H), 2.23 (d, J = 13.92 Hz, 1H), 2.98 (dt, J = 2.28, 13.20 Hz, 1H), 3.28 (s, 3H), 3.45
(dd, J = 3.24, 13.20 Hz, 1H), 4.52 (d, J = 4.44 Hz, 1H), 5.02 (d, J = 5.70 Hz, 1H), 5.16 (dd, J = 4.59,
8.79 Hz, 1H), 6.95 (m, 4H), 7.16 — 7.24 (m, 6H), 8.14 (s, 1H); °C NMR (150 MHz, CDCl;): § = 20.9,
24.9, 25.6, 44.3, 50.9, 57.4, 58.0, 85.7, 127.3, 127.5, 127.8, 127.9, 128.0, 128.2, 137.3, 137.9, 162.4,
168.9; ESI HRMS exact mass calcd. for (C2Ha6N,O3 + Na)+ requires m/z 389.1836, found m/z 389.1831.

Procedure for the synthesis of 5f is similar to that for the synthesis of Se

(2S,1'S,2' B-1-Formyl-piperidine-2-carboxyl  acid  (2-ethoxy-1,2-diphenyl-ethyl)-amide  (5f):
Colorless oil; yield: 61%; [o]p”" = -40.5 (¢ = 0.111, MeOH); 'H NMR (600 MHz, CDCls): 6 =1.16 — 1.67
(m, 5H), 1.20 (t, J = 7.02 Hz, 3H), 2.25 (d, J = 13.86 Hz, 1H), 2.98 (dt, J = 2.62, 13.10 Hz, 1H), 3.34 —
3.37 (m, 1H), 3.46 — 3.49 (m, 2H), 4.63 (d, J = 4.38 Hz, 1H), 5.04 (d, J = 5.64 Hz, 1H), 5.11 (dd, J =
4.38, 8.76 Hz, 1H), 6.95 (m, 3H), 7.03 (m, 1H), 7.13 — 7.21 (m, 6H), 8.17 (s, 1H); °C NMR (150 MHz,
CDCl): 0 = 20.9, 24.9, 25.6, 29.7, 44.3, 50.9, 58.0, 65.0, 83.5, 127.1, 127.2, 127.6, 127.9, 128.0, 128.2,
138.0, 138.1, 162.3, 168.8; ESI HRMS exact mass calcd. for (C,3HsN>O3 + Na)+ requires m/z 403.1992,
found m/z 403.1996.

Scheme for the synthesis of 5g:
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Procedure for the synthesis of 5g: To a solution of 5d (536 mg, 1.52 mmol) in DMF (5.0 mL) was
added NaH (73 mg, 3.04 mmol) at 0 ‘C, followed by the addition of BnBr (0.19 mL, 1.52 mmol)
dropwise. The mixture was allowed to stir at room temperature overnight. Upon completion, the reaction
was quenched with water and diluted with Et,O. The organic layer was separated, washed with brine, and
dried over anhydrous Na,SO4. After removal of solvents under reduced pressure, the residue was purified
through column chromatography on silica gel (eluent: hexane/EtOAc = 1/1) to afford pure 5g (578 mg),
yield: 86%.

(2S,1'S,2'R)-2-Formyl-piperidine-2-carboxyl acid (2-benzyloxy-1,2-diphenyl-ethyl)-amide (5g):
white solid; yield: 65%; [a]p™ = -61.3 (¢ = 0.106, MeOH); mp 168 — 170 ‘C; 'H NMR (600 MHz,
CDCl3): 6 =1.26 — 1.63 (m, 5H), 2.14 (d, J = 13.32 Hz, 1H), 2.96 (dt, J = 2.40, 13.02 Hz, 1H), 3.4 (dd, J
=3.42,9.72 Hz, 1H), 4.25 (d, J = 11.94 Hz, 1H), 4.56 (d, J = 5.10 Hz, 1H), 4.69 (d, J = 4.68 Hz, 1H),
4.94 (d,J =5.64 Hz, 1H), 5.14 (dd, J = 4.80, 8.70 Hz, 1H), 6.92 -7.02 (m, 5H), 7.15 — 7.20 (m, 3H), 7.20
—7.24 (m, 4H), 7.27 — 7.37 (m, 4H), 8.09 (s, 1H); °*C NMR (150 MHz, CDCl3): § = 20.9, 25.0, 25.6, 29.7,
44.2, 50.8, 58.2, 70.7, 82.7, 127.3, 127.4, 127.7, 127.8, 127.9, 128.0, 128.1, 128.2, 128.4, 128.6, 137.6,
137.9, 162.4, 168.9; ESI HRMS exact mass calcd. for (C,sH30N,O5; + Na)+ requires m/z 465.2149, found
m/z 465.2142.

Scheme for the synthesis of 5h:
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Procedure for the synthesis of Sh: To a solution of 5d (352 mg, 1.0 mmol) in DCM (5.0 mL) was added
DIEA (0.9 mL, 5.0 mmol) at 0 “C, followed by the addition of MOMCI (242 mg, 3.0 mmol) dropwise.

The mixture was allowed to stir at room temperature overnight. The volatiles were removed under
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reduced pressure, the residue was diluted with EtOAc (20 mL), washed with saturated aqueous NaHCO;
(10 mL), aqueous HCI (1.0 N, 10 mL) and brine (10 mL), and dried over anhydrous Na,SO,4. After
removal of solvents under reduced pressure, the residue was purified through column chromatography on

silica gel (eluent: hexane/EtOAc = 1/1) to give as pure 5h (349 mg), yield: 88%.

(2S,1'S,2'R)-1-Formyl-piperidine-2-carboxyl acid (2-methoxymethoxy-1,2-diphenyl-ethyl)-amide
(5h): white solid; yield: 68%; [a]p™ = -102.4 (c = 0.104, MeOH); mp 43 — 46 ‘C; '"H NMR (600 MHz,
CDCl3): 0 = 1.24 — 1.73 (m, 5H), 2.16 (d, J = 13.50 Hz, 1H), 2.99 (dt, J = 1.62, 12.78 Hz, 1H), 3.25 (s,
3H), 3.43 (d, J = 13.08 Hz, 1H), 4.49 — 4.55 (m, 2H), 4.95 (dd, J = 5.16, 19.86 Hz, 2H), 5.16 — 5.20 (m,
1H), 6.90 — 6.95 (m, 1H), 7.04 (m, 3H), 7.20 — 7.23 (m, 6H), 8.11 (s, 1H); *C NMR (150 MHz, CDCls):
0 = 20.8, 25.0, 25.6, 29.7, 44.3, 50.8, 55.8, 57.9, 80.3, 94.6, 127.4, 127.5, 127.9, 128.0, 128.1, 128.2,
137.6, 138.3, 162.4, 169.0; ESI HRMS exact mass calcd. for (C,3HsN>O4 + Na)+ requires m/z 419.1941,
found m/z 419.1931.

The procedure for the syntheses of 10 is similar to that for the synthesis of Se
(S,S,95)-1-Formyl-piperidine-2-carboxylic acid (2-methoxy-1,2-diphenyl-ethyl)-amide (10): white
solid; yield: 67%; [a]p”’ = -29.0 (c = 0.100, MeOH); mp 145 — 146 ‘C; "H NMR (600 MHz, CDCl;): d =
1.25 - 1.65 (m, 5H), 2.14 (d, J = 13.56 Hz, 1H), 3.09 (dt, J = 2.96, 13.16 Hz, 1H), 3.21 (s, 3H), 3.49 (dd,
J=3.06,12.90 Hz, 1H), 4.42 (d, J = 3.72 Hz, 1H), 4.99 (d, J = 5.82 Hz, 1H), 5.06 (dd, J = 3.66, 8.40 Hz,
1H), 6.90 (d, J = 7.92 Hz, 1H), 7.19 — 7.24 (m, 4H), 7.27 — 7.30 (m, 3H), 7.31 — 7.35 (m, 2H), 8.18 (s,
1H); *C NMR (150 MHz, CDCl3): § = 20.9, 25.1, 25.7, 29.7, 44.3, 50.8, 57.5, 58.7, 85.5, 126.9, 127.0,
127.3, 128.0, 128.3, 128.4, 138.4, 140.4, 162.4, 169.3; ESI HRMS exact mass calcd. for (C,H26N,O3 +
Na)" requires m/z 389.1836, found m/z 389.1845.

Scheme for the synthesis of 11:
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Procedure for the synthesis of 11: To a solution of Boc-L-pipecolinic acid (458 mg, 2.0 mmol) in DCM
(20 mL) was added A*(475 mg, 2.4 mmol), HOBt (350 mg, 2.4 mmol), DIEA (700 pL) and EDCI (460
mg, 2.4 mmol) at 0 °C. The mixture was allowed to stir at room temperature overnight. The volatiles were
removed under reduced pressure, the residue was diluted with EtOAc (20 mL), washed with saturated
aqueous NaHCOs; (10 mL), aqueous HCI (1.0 N, 10 mL) and brine (10 mL), and dried over anhydrous
Na,S0O4. After removal of solvents under reduced pressure, the residue was purified through column
chromatography on silica gel (eluent: hexane/EtOAc = 6/1) to give pure B (734 mg), yield: 90%.
Compound B (734 mg, 1.8 mmol) was treated with 20 v% TFA in CH,Cl, (20 mL). After stirring at
room temperature for 1 h, the solution was concentrated under reduced pressure. The residue was then
dissolved in formic acid (1.5 mL) and the resulting solution was cooled to 0 “C. Acetic anhydride (1 mL,
10.66 mmol) was added dropwise and the mixture was allowed to stir at room temperature overnight.
After concentration under reduced pressure, the crude product was purified by column chromatography

on silica gel (eluent: hexane/EtOAc = 1/1) to afford pure 11 (490 mg) and 11” (135 mg)yield: 90%.

(S,5)-1-Formyl-piperidine-2-carboxylic acid (1,2-diphenyl-ethyl)-amide (11): pale yellow solid;
yield: 71%; [a]p™" = -34.4 (¢ = 0.16, EtOAc); mp 95 — 98 'C; 'H NMR (600 MHz, CDCl3): & = 1.25 —
1.65 (m, 5SH), 2.12 (d, J = 13.62 Hz, 1H), 2.99 (dt, J = 2.64, 15.84 Hz, 1H), 3.00 — 3.09 (m, 2H), 3.44 (dd,
J=13.84,13.02 Hz, 1H), 4.91 (d, ] = 5.70 Hz, 1H), 5.20 (q, J = 7.68 Hz, 1H), 6.44 (d, ] = 7.80 Hz, 1H),
7.04—7.07 (m, 2H), 7.13 (d, T = 7.26 Hz, 2H), 7.17 — 7.21 (m, 1H), 7.22 — 7.34 (m, 5H), 8.09 (s, 1H); "°C
NMR (150 MHz, CDCl3): 6 = 20.8, 24.9, 25.5, 42.9, 44.3, 50.8, 54.6, 126.4, 126.6, 127.3, 128.3, 128.5,
129.4, 133.3, 137.1, 141.7, 162.4, 169.2; ESI HRMS exact mass calcd. for (C;;H24N,O, + Na)+ requires
m/z 359.1730, found m/z 359.1713.

General procedure for the catalytic reduction of ketones 6a—m:

Under an argon atmosphere, trichlorosilane (40 pL, 0.4 mmol) was added dropwise to a stirred solution of
ketone 6 (0.20 mmol) and catalyst Se (7.3 mg, 0.02 mmol) in anhydrous toluene at -20 °C. The mixture
was allowed to stir at the same temperature for 16 h. The reaction was then quenched with a saturated
aqueous solution of NaHCOs; (5 mL) and was extracted with EtOAc. The combined extracts was washed
with brine and dried over anhydrous MgSOy. Solvents were evaporated under reduced pressure. The
residue was purified by column chromatography (silica gel, hexane/EtOAc) to afford pure alcohol 7. The

ee values were determined using established HPLC techniques with chiral stationary phases.

3 Gyenes, F.; Bergmann, K. E.; Welch, J. T. J. Org. Chem 1998, 63, 2824.
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Chiral-phase HPLC Data

Daicel Flow . tr Temperature
Compound column (ml/mi) A (nm) i-PrOH/Hexanes (min) C)
OH
7.9
OJ-H 1.0 220 5:95 : 25
8.6 (major)
F3C
7a
OH
OFH 10 254 10:90 166, 25
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O,N
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OH
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@2\ OD-H 10 220 2:98 314 (o) 25
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OFH 10 220 2:98 7.7 25
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“ OJ-H 1.0 220 5:95 .1 25
' ' 12.6 (major)
Te
OH
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OD-H 1.0 220 5:95 . 25
Br 10.6 (major)
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OH
Br 77
OJ-H 1.0 220 10:90 8.7 (major) 25
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OH
©)\ OD-H 10 220 10:90 06 (major 25
7h
OH
8.2
OJ-H 1.0 254 10:90 : 25
HyC 9.2 (major)
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.
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OH
. 17.4
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OCOPh(4-NO5)
AD-H 10 220 1:99 8.5 26
' ' 9.0 (major)
7k
OH )
Ph/\)\ OD-H 10 220 10:90 7'6?0“‘3]“) 25
71 '
OCOPh(4-NO»)
OJH 10 220 1:99 8.9 26

10.1 (major)
7m

General procedure for the catalytic reduction of imines 8a —i:

Under an argon atmosphere, trichlorosilane (40 uL, 0.4 mmol) was added dropwise to a stirred solution of
imine 8 (0.20 mmol) and catalyst S5e (7.9 mg, 0.02 mmol) in anhydrous toluene at -20 °C. The mixture
was allowed to stir at the same temperature for 24 h. The reaction was quenched with a saturated aqueous
solution of NaHCOs (5 mL) and was extracted with EtOAc. The combined extracts was washed with
brine and dried over anhydrous MgSO,. Solvents were evaporated under reduced pressure. The residue
was purified by column chromatography (silica gel, hexane/EtOAc) to afford pure amine 9. The ee values

were determined using established HPLC techniques with chiral stationary phases.
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Chiral-phase HPLC Data

Daicel Flow . tr Temperature
Compound column (ml/min) A (nm) i-PrOH/Hexanes (min) C)
NHPh
, 10.6
O)\ OD-H 10 254 1:99 110 (majon 25
9a
NHPMP
AD-H 1.0 254 2:98 9.7 25
' ' 10.9 (major)
9b
NHPh
12
OD-H 1.0 254 1:99 .. 25
HaCO (major)
9¢
NHPh
9.6
OD-H 1.0 254 10:90 . 25
14.0 (major)
FsC
9d
NHPh
15.4
OD-H 10 254 2:98 19,0 (o) 25
9e
NHPh
OO OD-H 1.0 254 2:98 18 25
HyCO ' ' 24 (major)
of
NHPh
) 25.5 (major)
O)\ OJH 05 254 1:99 o 28
9¢g
NHPh
\H\ OJH 1.0 254 1:99 10.11(11’11(;1J0r) 25
9h
NHPMP
\H\ OD-H 10 254 1:99 6.2 %m;‘wr) 25
9i
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The NMR spectra of Sb
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The NMR spectra of Se

Braker Avance 500 probe: 13C-1H DUL  TE: B0K cemple: 257-17  salweat CDOLS spoctmem: 15
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The NMR spectra of 5d
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The NMR spectra of Se
Broker Amoce 00 probe: 13C-1H DUL - TE: 300K sepler #-5-23  solveot CICLY  speciusn 1H
e P e e U L BT H e e
lJ.LILJI.I.l]l_LILJ.LLl 150 T T o Lg L L r’._.i__l
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The NMR spectra of 5f

Beukes Avesce 800 probe: I3C-THIHIL 7E: 300K smuphe: ch5-39  sobvast; COCL3 speownay: 1H
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The NMR spectra o

f5g
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The NMR spectra of 5h
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The NMR spectra of 10
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The NMR spectra of 11
Brker Avanee 600 probe: 13C-1H DUL TE: 30K mwple: mg-f-18-zi  sobvess CDCLY  spesctrums L
R e e e e R e e B T B R
] N Lk.thli]IIll]lh_lI!llllrlllllllll.ll:dfllll. H_Lil I:I|LLL||LWF#J

Fh

/_<Z T

CHO Q

Ph

I
95 90 a5 8o ‘F 5 ':l'.ﬂ

CHOO \[

Fh

120 16 100 W s % e % 40 0 X 10
ppm)

b 1i] (] 00 15 180 170 160 150 140 130

S20



# Supplementary Material (ESI) for Chemical Communications
# This journal is (c) The Royal Society of Chemistry 2007

The HPLC spectra of 7a
Page 1 ot 1

Software Version : 6.2.1.0.104:0104 =~ Dute : 2006-7-5 10:23:48
Sample Name Dala Acquisition Time : 2006-2-27 17:54:06
Instrumént Name : HPLC Chmnnel T A

Fack/Vial : 00 Operstor : menager
wm : :mmou Diilution Factor ¢ L0000

Result File : DALC\(4-CF3)Ph-CH(OH)-CHIV060227-5-12-2xx-0fS. st
Bequence File : C:\PenExe\TcWS\Vors. 2. NExsmples\D60227-5-12-2x1-0f8 scq

OH

:—m—iH|5|'|'!'!5':|!||!|;|l|ri.||;] T :-||||||||]i|!||=|'|!!|:| |-Ei:-| f :!"ll!llll: I'IT!'IIT.’|'IITI|TII]|iiE:f|’T
i 3 E T ' H [ ] w " a !

Tima jrie]
DEFAULT REPORT
Pask Time  Arca Height
[ E TV 5ec) [wV} [ﬂ]
| 1586 BSS00S3Y 51621252 5005
200 G 41935037 4995
10960 99177084 100.00
iﬂm
- Compone Wmmdmm) :
FE 200 0.001
Page 1 of |
Software Vorsion | 6.2.1.0.104:0104 Data * 2006-4-10 14:21:25
Sumiple Netoe.  : 2i6-16-1 Data Acquisition Time : 2006-4-10 12:16:14
Ingument Neme %.C Channel P A
mam 1000000 Dibution Factor * 1000000
4 |

Result File : D!MWHMUHEHMIMI@I.N
Sequence File : C:\PenExe\Te WS1Vers. 2, |\Examplesi060410-6-16-1.5eq

as
= o
L

|

OH

e
Fum

WWWII:”!“”'“ [ET T AT I II'|"'I'I'|T'I']'I'I'I'|'I‘T|‘|T[|‘II:'TI'|W""

DEFAULT REPORT
Pok Tiw  Arma

Height
4 [min] [uV*sec] fu¥] i%]

I 7HMD  SIS602.56 4198157 416
2 53564 119963737 SSB470.09 9584

12415240.13 91045246 100.00 CHO O
Missing Componont Report '
Conipoint  Expested Rewation (Calibration File) CH3
PE serien200 0,001
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The HPLC spectra of 7b

Page 1 of |
:ﬂ'ﬂm"’m 6.2.1.0.104:0104 Date + J006.7-5 10: 36:05 '
ample Mame Dita
_ : Actulsition Tims : mu-num
Raci/Vial : 0l Operator
Sample Amount : 1,000000 Dilution Factor :t.'mu
Cycle tl i
Resuit Fily : DALC\wry\(4-NOZ)Fh-CHIOH)-CHIGS 1222-9-38-200C-0010.r5t
Sequence File : CAPenExel TeWS\Ver6. 2. |\ Examples'051222-9-38-2XX-0010.509
-l
- ﬂ oH
-2 f ﬂ
i,z y
= I o
-3 I i
= | ||r |
e ——— (g e MM
e RN Ry =R e SN AR E e
5 10 " “.rmpuq . - »
Peak Tine Arde  Height
¥ [min} [uVY*mc] uv) ]
1 16557 1OBI049.50 36381992 50.00
2 17991 10087M162 1042724 $0.00
BHIHT.12 S4247.15 100.00
Missing Compediint Report
Componest  Expectsd Retention (Calibration File)
PE serfea0f 0.001
Page 1of
Software Version : 6.2.1.0.104:0104 Diate : 2006-4-19 10:33:37
Sample Name.  : 2i6-23.2 Data Acquisition Time : 2006-4-19 10:04:22
Instrumnent Name : ::Lc Channel T A
Reck/Vinl ¥ Crperator : manager
Sample Amdunt : :nmnw Diltion Factor = 1000000

Result File | DALC\l\(4-NO2)WPh-CH{OH)-CHI0604 19-6-23-2 st
Sequence File - C:WﬂEn\ﬁWS\VM.Z.]\EmeiMH-I.M

et )
B0

OH l]

lI.J_I?i L I?I

Pusponeg ]

TIIIITIIIIT

:WIWWW!H |']'IIEFI]T-'T;L?IIl'ﬂﬂi_ﬂTﬂ?]'];FqTﬂT[ﬂT!Tlﬂi'lTﬂTﬂll|lmT[ﬂTTﬂT|"lﬂ|

DEFAULT REPORT
Asen Helght  Area
[min] [Vee] [WV] (%]

1 17,585 32662197 - 11241.17 430
2 19041 TI74499.30 12025565 9570

60L121.27 23149883 100.00

CHO O

m- erih} '
CH3

0.801
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The HPLC spectra of 7c

Page | of |

S23

Softwaee: Version : 6.2.1.0.104:0104 : 2006-6-8 10:24:24
StmgleName ) Dmhaqnlsil.iun‘{‘un: 2006-6—89’]9 15
Instriginent Name : HPLC Channe! 3
Rack/Vial @ : 04 Operatar -munager
Sample Amount : 1.000000 Dihution Factor 1000000
Cyele )
Result File : DALC\Z3-NOZ)Ph-CH(OH)-CH)60608-7-10-1-0d2.75t
Sequence File : C:\PonExe\Te WS\Ver6.2, I\Examples\060508-7-10-1-0d2.seq
- ;5
0 OH ¥
”; OQN !I'li |I‘|
= 11
i = |'| J
} = g/ |
E § % s
m»é_._ - — 3‘II i I\{~—
['if_J'III:IIII|I II|I'III!I ‘f|_.|':"'7—|_|_|_]_l[—|
B L[] 14 ) 2% 0 ]
Tiwa o]
DEFAULT REPORT
Area Height  Arca
(nl!] [WVisc] V] 4]
1® 72334 23198.15 5075
-5 05 55231 2152846 49.25
207T4275.65 #4726.62 100.00
| filiiag Comiponent Report
| Tplispyiunt - Expocted Rotection (Calibration File)
| sy 0.001
Page 1 of |
Sofiware Version : 6.2.1.0,104:0104 Deate: 1 2006-6-8 14:13:26
Sampls Nadhe : dr-11-1 Data Acquisition Time : 2006-6-8 11:51:34
Instrument Name | HPLC Channel A
Rack/Vial @ R0 Operamr * manager
Sample Amount  : 1.000000 Dilation Factor : L.OOODOO
Cyele £
Resait File : DALC\3-NOZWPh-CH{OHRC HADSG608-re7- 1 1-1rst
Sequence File : Cf\l‘arﬂu\TcWB\Vuﬁ._Q.l\EmﬂuWﬂ@nﬂ 1-1.52q
B 8
E 5
= i
%00~ | JH Ii
= ;M i
i |
= g a 1|$
g iy = SERE S _ ——
20 O Y T 11 EREERREEEN EERE NS I'TT Rl o i B B )
Ju ||u 1|n » zL n ‘aL 4|o a = 8
Timas [pwery]
?’ Height  Area
ﬁ guv-si vy
S193980 1310453 361
2' mx I28E46.95 9639
TRI7299.14 34195148 100.00
 Minsing Component Regont CHO O
Compopet Expocied Ressctien (Califoration File) |
Sy 0201 CH3
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The HPLC spectra of 7d

e )
. Page 1 0f1
ws«mmv-m‘ : 62.1.0.104:0104 Date : 200667 15:10:29
Insirament Name : HPLC m*mm -
Rack/Vial 1 040 Operator : manager
él;?am : :ooouoo Dilution Factar 1600000

Result File : DALC\INA-CHPh-CH(OH)-CH3WS0607-7- 100032,
Soquence File : C:\PenExe\ToW$\Vers.2, nEx-nplés\Oﬁnﬁo‘?-_'ﬁj :xﬂx-ojz.mq

5 8
= OH ;
0 Tl
= |I |II.
=l i
i = Cl il
= [ |1
Tz, ] || I|
= e ...;'I Y Il'\_ s s~ .

IR e ERRI R T IFTT ; S i

[ L L8P ST iR v T P 6 TR S

' 1 a 1|;-,.,.',|'Li”|'|’r';u'g -zl‘l-luLllﬂTrp'ﬂn.nlrrrr-
Tima ] »

I _ DEFAULT REPORT
_t__l"!_ﬁ:_ [6¥*30c] ?ﬂt A[‘;G?
1107 Eeatesee

219325 148904306 329004 74 1907

28571129.06 679802.01 100.00

Whiaring Componint Repert
“Componesn Expyotod Reterition (Callbestion File)
PE-aarkis200 0.001
Page 1 of 1
Software Version : 6.2.1.0.104:0164 Deate :+ 2006-6-13 10:52:01
ISmleHﬂne 1 7202 Data Acquisition Time : 2006-6-13 10:21:21
nsirument Name : HFLC Channel A
Rack/Vial | : 0/ Operator ¢ mamager
Sample Amount - 1.000000 Diluthon Factor : 1.000G00
Cycle O
Result File : DALC\I4-CHFh-CH(OH)-CH3\060613-7-20-2.rst
Sequence File : C\PenExe\TcWS\Ver6. 2, IExamples606 | 3-7-20-2.5eq
2 g
£ =
OH !
|
| |
il
|
Il
Cl &
|
| 1
— |
— ISV . .. 7" B, S S, |

:E|:||||f|||:||:|-||::5||!||||il|”. I T[T LT T T [T T AT
F'l'l'l"'l[mlfal}!:"lﬂnla ||a|m'a|311|xn

DEFAULT REPORT
Peak  Tine Ama Ares

Height
¢ [mn] Ve WV (6]

T 1 s 28296341 3832905 675 Cat H
2 21108 1THAIZTT 49988733 9325 at. N Ph
' 19997356.18 53721635 100.00 N I
0 Fh

|
Mispin; Componeat Report CHO O
' Expocied Retention (Cabibration File) |

. P serfes200 0.001 CHa
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The HPLC spectra of 7e

Pup.lofl

Boftware Vershon © 6.2.1.0.104:0104 Date : 2006-4-26 16:32:20
Sample Name  © &-45-1 Dadn Acquisition Time : 2006-4-26 16:15:33
Instracwnt Name : HPLC Chamnel t A
Rack/Vial | : o Owperator : manager
Sample Amount ; 1000000 Dilution Factar : 1000000
Cyele |
Result Fils : DALCN3-ClPh-CHIOHCHI D604 26-6-38-4xx-0§ 5. rst
Soquence File : C:\PonExe\TcWS\ Verh 2. 1\Exsmplee\0604 26-6-3 3-410x-0§5 seq
3 -]
;i 9
so—] ]
= OH (N
o -
E 3 | | I
§ = (o ||
200-— | I| |! I
= | |
_: |J II Il ll
) ‘A
N W

Tfﬂ]]ﬂqﬁﬁ:ﬂﬂlﬂﬂ'[ﬂﬂ]’l flI]-'IH[‘:IIi'I TSI
¢ S 3 4 5

DEFAULT REPORT

Ponk Time Aren Heigit  Area
¥ feim]  [uVieec] V] (%]
I ILIAR 1ATV5658.96 61745962 49.91
210900 132614025 STME216 5009

THITHL 119406 100.00

m.. Bpected Ressation (Calibtation Filo)
PE abica200 0.001
Paga10f 1

Software Version : 6.2.1.0.104:0104 ’ Dute : 2006~

¥ 5-1B 19:08:55
Sample Name  : zi7-16 iti : e

. e ‘[:)Iﬂ.l\t‘.qlﬂsnm Time : iDI.'lS—S-lk 18:52:34

Sarnple Ambunt  © 1000000 Dilgtion Factor : LOS0O0C
Cycle i1 Y
Result File : uw:-cmmmmzn-mm
Sequice File ; CAPenExeTeWH\Vert.2, NExamples\DG0518-7-1-6.90q

8 |3

T =

Cl

CH

—_— N J—_ s o o

:.'][ I UL LS AR L |[|||] HIHEI 1 i LU AR G B L T
1 ] 3 H ! I ! 1 n| § ! PSR T [ 1:“ w o
Tuta jmin)

DEFAULT REPORT

10RM6458 3273670 642
TLEN | 001601 STIETY 0358

m- TAMTLAZ 10000

Pk Time = Ama Height  Area
me WYl
1 10389
2

Diissing Componant 1
Comgrnot fCutumtion File)
RM 0.001
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The HPLC spectra of 7f .
Page 1 of 1

Software Version : 6.2.1.0.104:0104 Diate: : 2006-6-8 11:05:15
SsmpleMame  : 721 Deta Acquisition Time ; 2006-6-1 10:4545
Instryment Name : HPLC Channel A
Rack/Vial =~ .00 Operator : manager
Sample Amount 1000000 Dilution Factor 1 1060000
Cycle i |
Result File : DALC\IN4-Br)Ph-CH{OH)-CHI60608-re T-2 1x0-085. ret
Saquance File : C:\PenExe\Te WS\ Vert. 2. \Examples\050608-re7-2 Lxx-od5.seq
. : 3
i OH |1 .
E ||, i
E st Br | I|
- I
= | !. I
— — RSNE .gl..f_ -
-IIIiIII.'llllljl I |i|I|I:IE]|I| [TTT ||‘||'I|:|III I| |._‘Illl I;I.II‘||-I!Il'l|-ll-].||r||’||'|
'l L] L] "w LH i " L
Tirrup k]
Pesk Time  Aws  Helght  Ara :
# [mia] (W] V] W)
e r— —
b ST 15SH0SE100 1.00r06  S0.02
26K 130616698 L1706 4998
1607680 2.46e+06 100.00
[ Ppectad Retertion (Calfbration File)
PE soriasd00 0.001
Page 1 0f1
Software Version : 6.2.1.0.104:0104 Drate i 2006-6-9 16:44.08
Sample Name Data Acquisition Time : 2006-6-9 16:28:33
Instrument Nams : HPLC Channel A
RackMial 00 Operator © manager
Sample Amount : 1.000000 Ditation Factor = 1.0GOOG
Cyele |

Reault Filg : DALC\ZING-Br)Ph-CH{OH)-CHID60609-re7-20-1.rst
Sequence File : C:\PenExe\ Te WS\ VerS.2. |\ Examiples\060609-re7-20- 1 5eq

LR
= 10.55

OH

Br

)TFI— IR R D [T L SRR DR [RLL) L
1 H a 4 5 8 Fﬂ‘; 8 ] W, 12 ]

Tima:

DEFAULT REPORT

Peek Tiow  Area Height  Area
¥ [ml] [@Vhmee]l  [uV) [

T

1 ORER 41213508 . 3290049 594
2 18552 E53718.43 47735191 94.06 Cat H
6M1833.52 §10252.40 106000 I N /I\:Ph
0 Fh

!i. & |
Compeaent Expocted Retention (Calibraion File) CHO ©
: |

PR a0 0.001 CHs
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The HPLC spectra of 7g

Page 1 of 1
Software Version : 6.2.1.0.104:0104 Date 2006-4-;
\ : 62 ] 26 123721
Sample Name  : {~44-3 iH ime :
: gﬂ.ﬁnqmsﬂim'l‘lme : fow-zﬁ 12:24:36
Rack/Vial : D Operator : manager
Sampls Amount - £.00000C Dilution Factar 1000000
Cycle H
Resubt File : DALC@N3-BriPh-CH(OH)-CHI604 26-6-38-2 5201 10.
Sequence File : C:\PenExe\Te WS\ Vers.2. llﬁmmﬁfﬂ-h::ej 1080
j LI
OH ]
800 Er “ |I‘I
£ o
j | ]
[t 1
=0
|1 |
= R
: i 1 | 4
¢:| ——— "u_.?-' e

o S

]a 0353356.44 75988178 5037

78403 1008170000 663576.16 49,63
205550564  1.43e+08 100.00
Miinsing Component Report
Cumptnest Eapectod Retorition (Calitration File)
rlm 001
Page 1 of 1
Softwars Version : 6.2.1.0.104:0004 Datn
5 g s . 2006-3-18 17:53:59
]Smpln nme : ‘l:lm..\liquurum‘rmw 2006-5-18 17:40:56
RH.HV:IM J liﬂl'l Operator : ;lmpq-
Sample unt 1000000 i :
o £ Dilution Factor 1000000

Result File : DALCIV3-BPh-CH{OH)-CH3060518.7-1-5 rst
Sequence File ; C:\PenExe\ToWS\Vert 2. \Examples\060518.7-1-5.50q

I
i

BEr |I

:?rmwr!‘{mrm;w I"I'I'I'I"l'l'r"ITI"TIlTrI'IT‘TI'! I]T|T:'Tll| |'l'I'|'ITTr1I'ITI'|.—"ITIl'_:I-_fI T 'nrmr"'rrT“qu 151
WM 0 11 2

DEFAULT REPORT

Peak Tiwe  Ame

———

1 RIS 962188 75Til.49 6.57
3 9236 1392665848 89780835 9343 Cat. H
14906290.36 $73519.89 100,00 I . Iph
@ FPh

|
Misiing Conponent Rapont
- i o CHO O
5 |

PE serie200 0.001 CH3
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The HPLC spectra of 7h
Page 1 of 1

Software Version : 6.2.1.0.104:0104 Date ¢+ 2006-7-5 10:25:23
Sample Name  : ; Data Acquisition Time @ 2006-1-19 14:26:18
Instrument Name : HPLC Channel A
Rack/Vial : 0T Operator i manager
Sample Amoint : 1.000000 Dihution Factor : 1000000
Cycle |

Result File : DALCul\Ph-CH(OH}-CHI\0601 19-3x¢-0d 10, rst
Sequence File : C:A\PenExe\TeWS\Wer6 2. 1\Examplas\D601 19-xs-0d10 58

2 =
i =
E oH |
=3 | I‘
i m—_] | !
; bt
i il
e 8
. ity S P S B s S o LGN O o - N =25, I — —_—
|TIP ..I|IIZI1'I'I'I'I'|'I‘|!i;i'i|':;:lr,'|_-|"i 'l I'I'WIE]'—']'IiI"ITTE].I.Iil.l.|i|-'||'ITI'I'|1III|!I1 TTT ']-!:’|‘I‘I'ST"| (1Ll
1 a 4 5 4 7 & ] 10 1 12 13 "
T i}
Peak Time Aren Height  Area
¢ofmim Vel (V] (%]
1. 214507663 23203560 5005
27188 2141217.61 21481117 49.95
4286204.24 447846.77 10000
Jillasing Component Report
@ampenent Expected Retention {Calibration Filg)
ﬁm’lﬂlﬂﬂ 0.081
Page | of |
Software Version | 6.2.1.0.104:0104 Date 1 2006-4-18 15:22:38
Sanple Name : Zif-21-4 Dutn Acquisition Time : 2006-4-18 15:10:06
Instrument Name : HPLC - Channel A
Rack/Yial : 0M0 Operator ! manager
Sample Amdunt :mcmu Dilution Factor + 1000000
Cycle 4

Result File : DALC\NPh-CH(OH)-CH0604 1 8-6-23 4.rat
Sequence File ; C:\PenEnetTc WS\Vers 2. HExampleci060418-6-23-4_s6q

|TETT -I-I|IIII|II' |TTTTT IIIi:I!I|II:.'
' (1.} 8 awn 4

'|.|||||I;'!_'—!—|T|—i| il [|| .|!||||:| !|!|||||I|||||||!—|_[
] 0] (1 ] 11 1]

DEFAULT REPORT
Fask Time Area Aren

Height
¥ o] [oV'se] (V]

e . b s T

1 6452 455443017 415575.50 90.57
27421 410721 410M4G4 943 Cat. H Ph
: 02990238 43752023 100.00 M I
9] Fh

1
Iisming Cosmponont Report CHO O
Cemposprt  Expecied Retention (Calibration. File) |

PE rarles200 0.001 CHs
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The HPLC spectra of 7i
Plgel.ofl

Software Version : 6.2.1.0,104:0104 Date : 2006.4-13 16:18:53
Sample Name Data Acquisition Time : 2006-4-13 15:40:47
lwﬂm 3 E:LC Channel i A
Rack/Y1al i 3 Operator i maAnager
Sample Amount : 1.000000 Diluticn Factor :Tmomn
Cycle 11
Result File : DALC\IN4-CHI Ph-CHIOH)-CHI D604 13-6-20%x-0j 10.rst
Soquence File : C:\PenExe\ To WS\ Vert.2. 1\ExamplesiDo04 13-6-20xx-0j 1).5eq
5§
] i oOH
NE !
f=d i
J -2 [
-— |l ('l
3 i
L R S —
T | I JET 17T 7 | T | T [RE i o | I
£ 10 15 — = 0 £
W pee] uVhsec] V] [%)
18073 44343483 2620891 4941
I’MEW 458 5059
73045 496607210000
‘Composst Bt Rewaion (Calibsation File)
PE serim200 ' 0.001
Page 1 af 1
Softwars Version : 6.2.1.0,104:0104 ’ Date ¢ J00E-4-19 10:51:35
Smmple Name  © 216-23-] Data i ; .
: B Acquisition Time : im-l-lg 10:37:07
Sample Amount : 1.000000 Dilution Factor 1000000
Cycle 4 |
Result File : DALC\IN4-CH3)Ph-CH(OH ) -CHI\060419-6-23- 1t
Sequence File : C:\PenEu\TcWSWaﬁJ,I\Em‘pluml%Zﬂ-l.mq
J 8%
E COH fi
00— I||
= |
i = L
B 3 ||
___: H3C [
_ |
o | |
E - _gf,%_ A

i -l[. .:illl'iliT]TFI';.'EI"'P.'i'I'Fr.Tl' I'i-ﬂqflifllllﬂl"ﬂfl—l'.||'||]T|_-|E;I i imfl'. K [||!|| :!||ZTI:_IT
2 3 1 E [ ‘I'Im;-u . i W " om "3

£EFAULT REPORT

ght
Taiam o o
2931 1AM G908 5591 (e 0 o
12143458 694579 100:00 D I
0] Fh

I
] CHOO
Miming Compoacnt Report
- Comppiipnt . Expected Retontion (Calibration File) |

P sociexIn) . 0001 CHs
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The HPLC spectra of 7j

_ Page 1 of |
Softwara Version : 6.2.1.0,104:0104 Date : 2006-4-26 10:31:45
Semple Name @ zi6-34-1 Data Acquisition Time : 2006-4-26 10:03:28
hmmw:ﬂmw : HRLC Chamnel t A
Rack/vi : B0 Operator © Mmanager
Sample Amount - 1.000000 Dilution Factor 3 1000000
Cycle A
. Result File : DW\N!P-CI—ROH)—CHB\OGWG-&-N—]HM
SequemeFlIu CWMTcWS\V«&?I\EmphsMMIum
: :
m—_ |I i
-] |
T | i
= | I
100-7] : | | |
= | P
0 | | Il i
] [ |
o_i TR ey TR S pn _'_;' l'x 2 __,'I S g
ﬂ’”""l'l_ﬂ_ﬂ III [I'""IT"[ IT""I'ITI T T T I'I_'T TRITE T Il"'l—l" I| IT""I'I_|'I'I
10 12 lI L] n n
“m-b'hl
f [wig] [uvesec] [uV] [%]
1 ﬂ-ﬂ! 12935 25629283 4993
.2 Ml T.18 19901509 50.07
H4138186.53 454307.92 100.00
+ hiliosing Camnponapt Report
“Campoons  Bugosted Rotertion (Calibration File)
PR weria200 0.001
Page 1 of 1
Software Veesion : 6.2.1,0.104:0104 Dete : 2006-5-18 1825717
SemnpleMeme  : 207-1-1 A 2006-5-
[mﬂlne HPLC mm?mldmm : o
HE DOperator
SempbAmmm : 1.000000 Dilution Factor 5 l.l)ﬂwoo

Resplt File : DALC N
Sequence

|

OHFCHMN0G0518-7-1-1.mat

aP-CHy
File : CAPenBxe\ TcWS\Vert. 2 INExamplest060518-7-1-1.50q

Area
[uV*sec]

IB6O822.43 13815508 589
.461 ms& 1.05H06  91.41

DEFAULT REPORT

[Wi P‘]

r—— LI9e406 100.00

Ahinioig Cisnponsat Raport

CHO O

Gumpotant. Enpected Retontion (Calibestion File)

PR sarle200

|
0.001 CHB
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The HPLC spectra of the para-nitrobenzoic acid ester of 7k

Page 1 of 1

Software Yerdnn 162 1.0.104:0104 Date 1 2006-6-22 20:15:23
Sample Name Data Acquisition Time : 2006-6-22 19:53:55
wiggsnent Name : HPLC Channel T A
Rack/Vial i Opertor ! Mmatager
Sample Amount  : 1.000000 Dilution Factor 3 LODOOOD
Cycle £5e |
Result File : DALC\zl\c: H(OOC-Ph-4-NOZ»-CHIW60622-xx-ad | st
Sequence Filo : C:\PenExe\TeWS\Vers 2. 1\Example\060622 xx-ad 1 1.5eq
o 5 B
? H
. O "
o 4
- NO5 ||
7 |
= - L ) : ;ul |II‘ |,| IL
e |

AEEFAULT REPORT

o — —————

1 B53§ 1AMIRIETT 130790.76 49.89
2 D028 LeNRED.64 125267.04 S0.11

299310641 156060.50 100.00

oy o
 Conspoony. | itsmbon (Cadibeation Filcy

iﬁﬁwmmIIIllw.'[[quﬂﬂlTTﬂ?ﬂT];ﬂTl'fiIll:i'l'll_ﬂ'll_'il'l'!'l'l'llﬂ ]]'I?I1‘I;|=_I'I'E|"TI"1EIII|I"I:|"I'ITI'I
Tieod i *

PEsacles30 0,001
Pagn1cofi
mue Version : 6[.2.1.0.I04:0I04 Date | 2006-6-26 13:24:07
eNmme  : zl7-42 : 0
- :IPLC Data Acquisition Time ims-ﬁ-lﬁ 181046
Rack/Vial : 00 Operator | manage;
Sample Amcunt + 1.000000 Dilution Factor : 1.000000
Cycle il
Result File : DALC alieyelobexane-CH(OOC-Ph-4-NO2)-CHIW60626-7-42 15t
Sequence File : C:\PenExe\TeWS\Ver6.2, NExamples\60626-7-42.58q
B o
- @] -
= |
o |!I
P i
- |
= |
= |
i S —— e SRR e
'I—"ITIIIIIT"IT"ITITITI"'I_| I|'l_|'|"TI|I |—'_|—I'_|_|1][|]_|_[|'III_?_I'ITI'T|"'I'I"|' 1_|'|_|'[
100 mne
DEFAULT REPORT
Pesk Time Area Height  Arem
f_ fpin] [uVteec) V] [%]
I §679 445663676 4217868 6.04
1 9.169 FS49241.39 59926000 93, 96
TIOSHH0.15 64144777 100.00
CHO O
Cosspoment MM(CIHMFEH) I
PE sarias200 0.0 CH3
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The HPLC spectra of 71

Pageiof
Software Version : 6.2.1.0,104:0004 Dtz - 206=5-16 15:39:30
Sample Name 1 2l6-34-5 Data Acquisition Time : 2006-5-16 15:18:10
Whﬂtmw MName : HPLC Channel P A
: o Operator : manager
Smnple Amodni  : 1000000 Dilution Factor = L0000
Cycle ]
Result File : DWWH(OH}CI‘BMSIGMSMM
Sequence File : C:\PenEXTeWS\Vers. 2. NExamplest060516-5-34- -5200.504
: g :
= | !
? oH |
| - @f\/l\ | II
£ = } |
-
[ I
m:] 2 o ¥ e =S o e . S P P
i T !rfll!IIIIll'f'|I||'|II|.| ||||'I'| ||||||i| I |]II|I I|||'ii5=||.l I|||iT'?'T||III|| |'||IIII||||I
2 * L] ] -] 12 " e L
Tierss i)
Peak Time Area Height  Aren
* m V*aec] [uv] [*]
4 mz SAXIE580 49136371 4929
SI9470.02 38809112 5071
1063779083 §79654.82 100.00
- Billoplng Componers Raport
| Tmbmowont - Expocted Retention (Calibcation File)
8 meriend00 0.001
Page1of ]
Software Version : 6.2.1.0.104:0104 : Date i 2006-5-22 17:01:03
Sample Name  : zi7-2-2 Data Acquisition Time ; 2006-5-22 16:46:04
Ipstromseit Mame : HPLC Channel i A
Rack/Vial 1 00 Operator : manager
Sé;?;llﬁnm#n ; :lmmn Dilution Factor : 1.OGO00D

Result File : DALC\I\PR-CZH4-CH(OHRCHING60522-7-2-2 151
Sequence File : C:APenExe\TeWS\Ver. 2.1 \ExamplestD60522-7.2-2 seq

OH

RU s 'Tr||-'|||||||:||;||||!||:i|'||_|||==|'|||5]'l'l'l'|'IT"|| LA LN R R U R R
1 2 3 4 L] L] 'ﬂ'n:II'N 4 L} " " RH 3 L

DEFAULT REPORT

¥ Dbl [Vhee] [uV] [u]
— i

1 7507 208143657 MGIT455 §7.89
29615 MIRKI9 SITheme 1211

—_—n

HO564.75 J41049.43 100000

Mc—mn CHO O
Compamant hmdwmmmm)

I
7 sarie00 0001 CH3
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The HPLC spectra the para-nitrobenzoic acid ester of 7m

Page | of |
Software Version © 6.2.1.0,104:0104 Diate 1 006-6-27 18:21:29
Sample Name Data Acquisition Time : J006-6-27 18:04:59
Racivisl a
el SRR JN o POTER oy - -
Cycle R |
Rexlt Fike : DALCENCHI2CH-CH{OOC-Ph-4-NOZ-CHIS062 T-xn-0f st
Sequence Flle : C\PenExe\ Te WS\ Vers. 2 1\ Examples\D60462 7-xx-0j 1 .50q
9 v 3
| )] |
NOs [t
AL

TI'.'I'?TTE.'I'II]'.TI'.[I'.Tll. I ﬂ::l'lﬁr"l'l'l'l':gli""m'u:i‘l I'I?|'I'|'|T|’.'T| |I'I|'!:'I'I:'["'I L |:|| T I'-II 1L T 'i|i|I"|T
1 2 1 . [ ] T L] [} " " i 1 " "
Tiea o
DEFAULT REPORT
Peak Time Arca Height  Area
L [min]  [u¥*sec]) vl %]
1 BB57 14600075.19 92757135 4991
2 [0.147 14554790061 TESTTIES S0.09
29LSAES. R0 1882406 100.00
Missing Component Report
Component  Expecied Retention (Calibration File)
PE serieald 0,001
Page 1 of |
Sofware Version : 6.2.1.0,104:0104 Date 1 2006-6-30 14:17:32
Sample Name  : 217-48 Data Acquisition Time : 2006-6-30 12:52:38
Instroment Name : HPLC Channel A
Rack/Vial 00 Operator ! matdger
Sample Amount - 1.000000 Dilution Factor 1000000
Cyele o1
Reult File : D\LC\ZIMCH3)2CH-CH{OOC-Ph-4-NO2)-CHIV060630-7-48.rt
Saquence File : C:\PenExe\ToWStWers. 2, INExamples\060630-7-93 seq
0 Pt
= =y
L I
- 0 |
i s !
= f |
10— II| |
= | |I | |
-, __,II I'L_ | '|\ o B
= -0 - -
L’:ml—ﬁ?lll'l]l T '"IT|'I_|TII i III_FT[ |iT a'. f'!'I'IT|'7"|'[|'! |I"I|III'|T_I|'|'[
'm-gm 12 " 18 18 20

DEFAULT REPORT
Pesk Time Area  Helght .

# [min] [uV*sec) [uv] %}
1 BROR 1925727.76 12489427 23154
2 9981 6254022.12 320584.89 76.46

BIT9T49.88 454479.15 100.00

Missing Component Report CHO O
Component Expectod Retention (Calibration File)

|
PE serias20i 0.001 CH3
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The HPLC spectra of 9a

Page 1 ¢
Software Version : 6.2.1.0.104:0104 Date : 2005-11-2 13:56:20
Sample Name + ways-13-2 Data Acquisition Time : 2005-5-18 9:57:41
Instrument Name : HPLC Channel A
Rack/Vial 3 4 Opetator © mEnager
Sampie Amount @ 1.O0000G Dilution Favtor : 1.000000
Cyele 1l
Result File : ILCwey\Ph=-CH(NH-PR}CHIW505 1 8-3-13-2.rs1
Sequence File : C:\PenExe\TcWS\Vers. 2. \Examples\050518-5-13-1-20050518-095515,5eq
2 H]
| PR
00- -1 HM
= I i
-g— 00 } i
iz ]
o /1
j
"'__.. Al gieils i - I s ___—\—'l I— - PORRLL & e
o
| . o
LA L L R E R O T F L R Tr.T'-i:I |!-!.-| T
o W . H 10 2 * w o o® 22
Tene fming
Peak Time Area Height  Area
#  [min]  [uV®sec] [u¥] %]
| 10,630 521418214 35027769 5006
2 13,854 5200859.45 27262331 49.94
1041505158 622900.00 100.00
Missing Component Report
Component Expected Raterition (Calibration File)
PE serise200 0.001
Tirm ]
3 Pagetoft
Sofiware Versicn :i.&t.b.lm:{llm m — : 2006-7-16 11:50:41
Sample Name  : zi8-3-6 tion = X g
Instrunent Name : HPLC - " Acquisition Titne : iuom 10 11:32:20
ol B - Oparator ¢ manager
g : g Diltion Factar : 1000000
Result File : DALCY2NPh-CH(NH-Ph)-CHI060710-8-8-6 st
Sequence File : C:\PenExe\TcWS\Ver6 2 WRisnpies\060710-8-5-6.5eq
& 2
* g
.Fh '.I
HN f
i
|
N
| |
[
E g o
A = i T !

="1T]'I_:|T.!T"I_|T]T-'?['-[‘f:'. TP ]!!I]l—l.'-l"lil [T (1 TR T IR il T[T
L] ] 0 ] u H}a 14 15 W 17 "® 18

B DEFAULT REPORT
- A Hoight  Arca
A bl GV Y] M
1 1L35T &MTTIM 4571876 359
2 13800 18675364.4) 9MEONGSE 9641

1937013757  L.03e+06 100.00

CHO O
Niinsing Cotsponent Raport
ﬁnﬂm Expected Retention (Calibestion File) (|3H3
PE seriza200 0.001
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The HPLC spectra of 9b

Page | of |
Software Version © 6.2,1.0.104:0104 1 2006-11-21 15:16:24
Sunple Neme  : Dh.\eqmm’l‘lme 2005-7-4 17:10:39
Instrement Name : HPLC Chasined A
Rack/Vial 1 0 Operator | manager
Sample Amoum  : 1.000000 Dilation Factor 1 1.000000
Cycle =k

Rasult File | DALCwy\ Fh-CH(NH-PR~4-OMe-CHI0S 0704-xx, 15t
Sequence File : C:\PenBxelTcW5\Yes6. 2 1\ Examplest050704-xx-20050704- 165620.80q

Peak Time Area Height  Area
#  fmin) [uVsec] fu¥] 1%]

1 987 665686303 55281380 50.12
21 10831 662438939 45633667 4988

13281252.42 1.05e+06 100.00

Missing Conponent Report L

Component  Expected Retention (Calibration File)

PE seniea2(0 0.001

Prge ot

Softwees Yersion : 6.2.1.0.104:0104 Drate ¢ 2006-7-13 9:57:34
Sample Hame  : 218-10-1 Data Acquisition Time @ 2006-7-13 9:40:37
Insrument Name : HFLC Channel c A
Rack/Vial T ] Operator ¢ Mamager
Sample Amount : 1.000000 Dribution Factor ¢ 10000
Cycle ]

Resylt File : DALC\2P-CH(NH- Ph-4-OMe)- CH3\060713-8-10-1.rst
Seqoence File : C:\PenExe\Te WS\ Vers. 2, NExamples\06(7 1 3-8-10-1_seq

= 1153

%

_PMP
HN

TN : [EHIS Aar | 179414 i'"|'|"| ||] || SHTHTI 1
B R | 1 " a 15 18 T 1
; T

DEFAULT REPORT

Peak Time Area Height  Area
#  [min]  [wV*sec] [uv] 18]
1 11,530 13857581.40 960684.65 94.29
2 12421  EIRSA505 53136391 5TI

14696126.55 1.0let06 100.00

ICHO O
Component Mmﬂnu{c.ﬂbunm[-‘il:] (':HB
PE series200 0.001
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The HPLC spectra of 9¢

Page 11
Software Version : 6.2.1.0.104:0104 Date : 2005-10-9 14:52:37
Sample Name Data Acquisition Time : 2005-10-8 10:39:04
Instrument Name . HPLC Channe] DA
Rack/Vial © v Operator | manager
Sample Amount @ 1000000 Dikmien Facgor + 1000000
Cycle o |
Result File ; DALChway(4-0-CHI)Ph-CHNH-Ph)-CH3'05 1009-3-45-3ron.r5¢
Sequence File : C:\PenExe\ TcWS\Vers.2, I\Examplesi0$ 1009-3-45-Towseq
g :
_Ph ; 1
__ HM i
490 i &
5 L /|
g WT | | [
§ ot HaCO i '
= | | &
5 5 i
W | |
= [l F o
o= S S S A - 1 S
[!1 it TTRTT '-".~|-_n||;:|| T .r| 'J" m E' |" || T
1 5 & 7 8 " "5
Tima fmin
Peak Time Area Height  Area
#  [min]  [u¥*sec] uv] )
| 11706 775657426 468946.10 4991
2 13880 778596519 38629301 5009
15542529.65 855239.11 10000
Missing Component Report
Comp Expecied R (Calibration File)
PE serise200 0.000
Page 1 of |
Software Version : 6.2.1.0.104:0 104 Date 1 2006-7-31 17:05:15
Samiple Name  : zIB-17-4 Data Acquisition Time : 2006-7-31 16:42:17
Instrument Name: : HPLC Channe H
Rack/Vial 5 i Operator : manager
S;’cnl]:lﬂmm 4 :ml] DMiution Factor T 1000000

Result File : DALC\G4-OCH 3 )Ph-CH(NH-Ph)-CH\06073 1-8-17-4 151
Sequence File : C:\PenExc\ToWS\Ver6. 2, 1\Examples\060731-8-17-4 seq

-
?‘ _Ph )
1000— HN |!|
i ] !
2 |
5 = H;CO || |
& [
£ |4

g e i e W s -

T T T T 7T LTI T TN [TTT
A il i R
i jin]

.. DEFAULT REPORT
Peak Time : Area Haight
__*;Llhl_ Vo] t!Vl [ﬁl Cat

1 13042 mmm 374
7 M3t NAIS041 1.2te+06 wus

174R4BES.01 1.276405 100,00
Component Expected Retemion (Calibration File)
PE series200 0.001

CHOO

|
CH3
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The HPLC spectra of 9d

" Pagel
Software Version @ 6.2.1.00104:0104 Date @ 2005-11-2 9:52:16
Sample Name 8 Data Acquisition Time : 2005-11-2 9:30:03
Instrument MName : HPLC Channet T A
Reck/Vial ;0 Operator ; mansger
Sample Amount : 1.00Q000 Dilution Factor ;1000000
Cycle <l
Result File : DILCwazyy(4-CFI)Ph-CH(NH-Ph)-CHIW0S51 102-9-3-2xxrst
Sequence File : C:\PenExe\TeWS\Wer6.2. NExamples\05 1 102-9-3-2xc.seg
B ]
Ph = ?
HN :
2 it
} o= ELE . I
- 1
o - 3
B T KL T T T T T
2 4 L] 2 L] iz 14 L] 1
Teme frin|
Peak Time Area Height  Area
#  [min] [uV*sec] [uVv] [%a]
1 9623 3932457.03 28913489 49.77
2 14.010 3968977.67 190546.55 50.23
TO01434.70 479681 .44 100.00
Missing Component Report
Comp t Expected R ion (Calibration File)
PE series200 0.001
Page loft
Software Version : 6.2.1.0,104:0104 Date ¢ 2006-7-13 11:57:17
Sample Name  : 218102 Dsta Acquisition Time : 2006-7-13 11:38:20
Instrument Name : HPLC Channai LA
Rack/Visl = : 0@ Operator i Mmibnager
(S_:::Ipba\mm % tw Dilution Factor 1000060
2 -

Result File : DﬂLC\zl\(d—CF})P%-CH{NH-Pﬂ-CI'BWI 3-8-10-2.rmt
Sequence File : C:\PenExc\Te WS Wer6.2. INExsmples\0607 | 3-8-10-2.seq

1o
~ 1481

Ph 3
HM i

i
|.I:!| 1T .|I!|"I' m |II:I|II|I'||I |-I|I.III LR R RN MR WA HIR T T AT
l l 5 13 10 | " 12 | 1'3 ! 14 | ® | s l 11 | ||| ! III

DEFAULT REPORT
Peak Time Arca Area

Height
# [mbm] [WVimec] VI W]

110,101 791257 5276201 614 Cat.
2 14008 10295386.96 54628490 9388 H
1086822093 59904700 106:00 M B Iph
Fh

Missing Comyposant Report (IZHOO
Component  Expocted Retention (Calflmation File) 0

—— 0.001 CH3
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The HPLC spectra of 9e

Pageic
Software Version : 6.2.1.0.104:0104 Date : 2005-10-9 14:49:39
Sampie Name Data Acquisition Time : 2005-10-9 11:47:33
Instrument Name : HPLC Channel P A
Rack/Vial L Operator ! manager
Sample Amount  © 1.000000 Dilution Factor : LO000D0
Cycle |
Resudt File : DALCway\NaP-CH{NH-Ph-CHIV0S 1 009-3-45-4xx rst
Sequence File : C:\PenExe\TeWS\Vert.2, INExamples\05 1009-3-45-4xx seq
: H
=R f I
| HN i |
£ oo . I
i = )4
= | !
roo—| F i |I |
= ;o -
= . - — . WSS .. I .
T T T T T ITT] FITTITRT I TTIT T I aTamme i'|i!L.|:|I
d 2 a 3 ] S a 14 " e
Tig pmnj
DEFAULT REPORT
Peak Time Aree Height  Area
#  [min]  [oV*sec] [uv] %]
1 14.162 BO26022.88 314356.45 49.64
2 16.659 B140B74.05 12394346 5036
16166896.93 658299.91 100.00
Missing Component Report
Cnmpmuﬂ Expeclndaemmnn (Cahbrmm File)
PE serise2(0 0.001
Page i of |
Software Version : 6.2.1.0,104:0104 Date
: : 2006-7-13 13:06:07
Seenp = e Tt Data Acquisition Time : 2006-7-13 12:39:34
Rack/Vil - 01 e e
Semple Amolmt : 1.000000 ;
Cycle 4 Dilation Factor + 1000000
Rasult File : DALC\\NaP-CH(NH-Ph)-CH3W060713- B-10-3.rst
Sequence File : C:\PenExe\Te WE\Vers. 2. 1\Examples\060713-8-10-3, seq
a b
¥ b
800 ! :
4 i Fh
- |I | HIM
¥ m% il |
5 = I
0= I
= [
= I
o.;-—-—-— e — AP g _<_I S _."s_. N N o
U s iR ey (R L R R TR i T p Tt
12 H " 12 Tl':'lrﬂ 22 S o | |
R . REPORT
# [min] [uV*sec] [uv] ]
P ISAI2 92959590 31843088 542
2 18428 16215642.78 62462137 94.58
17145204.68 663061.25 100.00
Missing Component Report CH 8] O
Conporiest  Expected Retention (Calibeation File)
PE sories200 0.001 CHS
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The HPLC spectra of 9f

. Page 1+
Software Version : 6.2.1.0.104:0104 Date : 2005-10-0 16:04:58
Sample Name Data Acquisition Time : 20051049 15:38:24
Instrument Name : HPLC Channel : A
RackVial 2 040 Operator | manager
Sample Amoant  : 1.000000 Dilution Factor ¢ 1L000000
Cycle L =
Result File : D:\Iﬁl\szGOCHI)NaP—.Z-CI{(N H-Ph}CH3W5 1009-3-45-1xx.rst
Sequence File : C:\PenExe\ Te WS\ Ver6.2. 1\Examples\05 1 009-3-45-ucseq
: ;
_Ph A
= HM
o— 1
= i fi
g | 1
w—] I ]
5 = H4CO '| ||
B it ()
20— P
E i (o
S - = YV,
i“"‘ T ]IITT]II THIT T ]]-IEI!T'[’IS-I-::I.Ii!'I TITPTTFTTTT
H L] I " " 1] ] k-]
Time rmin
Peak Time  Area Height  Area
# [min] [uVesec] [uV] [}
1 16461 165984552 61167.70 4957
2 20811 168858854 4984862 5043
334843405 11101632 100,00
Missing Component Report
. Component Expected Retention {Calibration File)
PE series200 0.001
Page 1 of 1
Softeare Version : 6.2.1.0.104:0104 Date : 2006-7-18 10:50:11
Sample Mame  : z18-12-4 Date. Acquisition Time : 2006-7-18 10:161
In N : ;2 Szl me 2 18 10:16:30
Rack/Vial 00 Operator ¢ rAnager
mlem 1 1000000 Ditation Factor : 1000000
HE |

Result File ; DALCWING-O-CH3)NaP-2-CH(NH-PH)-CH3W060718-8-1 24 rs1
Sequence File : C-\PenExetTeW8\Vers. 2. | \Examples\060718-8-12-4.52q

|

: :
= i Ph |‘I
o HN |
e |
— Il |
= H,CO il
0— | ||
0 ! |
ks e BN o T | R _&_'_. e P — —— e

}-—-.qm UL I eI LRI (s L R ALV RERLY [ x|
2 " 18 " ) z a'a = n ' & 22 u

Tine [ring

DEFAULT REPORT

¥ [min] [uV'sec] [uV) [*)

— —

1 18236 38976097 1377457 497
2 22073 745227119 22029189 95.03

TEANB216 TIAHELAS 100.00

CHOO

Component

Report
. Expoetod Retention (Calibration File) 7

CH3

PE serienl0 0.001
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The HPLC spectra of 9g

Page 1¢
Software Version ; 6.2.1.0.104:0104 Dute 1 M0E-8-17 121753
Sample Name  : Diata Acquisition Time : 2006-8-17 11:46:13
Instrument Name Chaninel T A
Rack/Vial H Oporator © MbRAger
Sample Amount  : 1,000000 Dilution Factor ¢ 1000000
Cycle 3 |
Result Fibe : DALC\pd\eytiohexane-CHINH-PH-CHIG608 1 7-xc. st
Sequence Filk : C:\PenEixe!Tc WS\Ver6.2. 1\Examples'0608 1 7-xx-20060817-112657.seq
5 3
. PR
wd HM
|
f - i
[ A [
1
i £ I
=1 ! l.l |
| [} f
,,_;4;____ O R e
I.-—ITFTY__"'.'i‘_'i‘F!fi‘.'l—I u'rlT"f_"i'iil_"'_"'g'!h;'l’_:'!:'f"_ 'i"i-'"' ‘_'i'i"i'l'-'i'!:'[i_':.'f:'i'i'
0 - E] F ] E ) k-3 - - »
Tna i
Pesk Time Area Ares
§ [min] [uVisec]  [wV] (%)
| 25.460 3880044451 9E20TIRS 49.97
2 22009 JBRI506%.46 87925253 3003
THSEI19T  1.86e+06 100.00
Missing
Component Expocied Resention (Calibration File)
PE series200 LULE ]
Page 1 of |
Software Version : 6.2.1.0.104:0104 Dute  2006-7-13 16:51:04
Sample Name  ; zIB-10-4 Data Acquisition Time : 2006-7-13 16:20.38
lnnmn:::Nm : HPLC Channel T A
Rack/Vii : 0 Operstor ;
Semple Amount | 1.000000 Dilution Facior : 1000000
Cycle HE |
Result File ; DALC\2cyclohexans-CH(NH-Ph)-CH3060713-8- 10-4.rst
Sequance File : C:\PenExeiTeWS\Vere, 2. 1\Examples\0607 1 3-8-10-4.s0q
&
"

-
.Ph ! 3
H |"|I

|'Ir'I|'|'|_=I1'|'I'!I|I|'!Til"T'|'T'I;I'I—|'IT.'I'u[i!I!i!Tflﬂ!i'lﬂ_ﬂ']—:li‘.|li'l?!.'l :.'I'f|'|'f='!'|.IE'ITI_|'1[.'|'I|:—|"TH|'I'IF‘:TE"TIHIF!TI"I"H|[3I!|'IT
1?2 “i"mm" 13 20 -4 Fo ] 20 ]

EJEFAULT REPORT

ﬁﬁmmmr 90306485 96.09 Cat. H
227365 16871T3.02 1748735 391 I Fh
4312262539 L.03e+06 100.00 l\lj I
Missing Component Report CHOO 0 Ph

Component Expectad Retention (Calibeation File) .
PE series200 0.001 G
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The HPLC spectra of 9h

Page 1 0f ]
Software Version : 6.2.1.0.104:0104 Diate 1 2005-12-6 12:0322
Sample Name Dats Acquisition Time : 2005-12-9 11:45:51
Instrument Name : HPLC Chanmel : A
Rack/Vial : 00 Operator ! manager
Sampie Amount : 1.000000 [Dilution Factor : 1.000000
Cycle Hil|
Result File : Di\LCwery(CHI2CH-CHNH-Ph)}-CHIVDS | 209-xx. st
Sequence File : C:\PenExe\Te WS VerS 2. 1\ ExamplesiDS 1 209-10030q
R
Ph T
. HIN by
00— ||I |]
i 150 { .|
-2 |
- \ |
= [ 1]
ST e A I T ——— ] W ;| I
’ T
T TETERmTTRITTIToyY 'I'| f‘fl Ifu rI ITI""F*""""""'["]T]"'"‘T‘ WL || IfI ||| L (L LA
13 "
Fesk Time Area
¥ min] [uV'sec]  [uV] [%l
1 10126 4071384.72 24018098 50.05
2 10979 406274286 2271721 45.95
B134127.58 47656179 100.00
Missing Component Report
Composent Expected Retention (Calibration File)
PE series200 0.001
SRR W Page 1 of 1
Softeare Vemion | 6.2.1.0.104:0104 Date ¢ 2006-7-27 17:15:08
Sampic Name  : z18-15-3 : isi : i
I Name : HP Dmiu;qumﬂnn Time : ioms-?‘n 16:58:48
Rack/Vial : 00 Operamor : maneger
. ¢ L Diltion Factor : 1000000
Resuht File : DALC\A\CHI)2CH-CHNH-Ph)-CH3060727-8-15-3.1s1
Sequence File : C:\PenExe\ToWS!Vers 2. 1\Examples\060727-8-15-1.00q
-
Ph
HN ill'
£ !|
i !
il
ik |
II ||
L, _—
LB e | HLURILE |II| [T I II| III| T I|II'III | I.I I-I [ | | N |'|.| T | |||| [ REELIRRLL ||I|I|"TT
mD‘*‘ i} W
Peak Tiwo  Aren Height
-_’_ fapin} h\”m] uv] ps.]
I smz ST331497 94,69 Cat.
1 11682 S74090.8% 3075792 53|
10804725,00 60407289 100,00
ing Component Rasport ; CHO O
m Expecied Retontion (Calibextion Filg) |
0.001 CHS
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The HPLC spectra of 9i

Page 1 of 1
Sofrwars Varsion ; 6.2.1.0.104:0104 Dtz T 2006-11-14 11:35:07
Mame : A Do Agquisition Time : 2003-12-13 15:59:33
Instrumeni Naone : HPLC Chemnel 5
Rack/Vial ;0 Opezaior | mansger
Sample Amount  : 1.000000 . Dibution Factor ¢ LOB0DG0

Cyeke L |

Resuht File : DALCWy{(CH3)2CH-CH{NH-Pa4-OCHI} CHA0S1213 3K ot
Sequenca File - C:\PenExe\ToWS\Verss. 2. \Examples\051213-XX seq

14
587

Faspormss {mv]
Tl ﬁm||J|||ﬂ|ul|m?|*ul

|
|
|
=

L 6.142 265638440 H4477R0 5007
2 6870 2B R0 29725266 49.93

330321921 64173046 100,00

Missing pot Raport
tex] Pasention (Calibeation File)
PE seriea200 oc0l
; Page | of |
Software Yersion : 6.2,1.0,104:0104 Date ¢ 006-7-26 16:09:51
 Mame HE gt : . 55

Sample : 8-13-4 Data Acquisition Time :Jﬂ&?l'-ﬁ 15:55:19

ReckVial o Operstor e —

mm :.mooo Dilytion Factor + 1000000

Rsuit File : DALCNCH 3)2CH-CH(NH-Ph-4-OCH3 -CHIW60726-8-15
Boquence Mile : C:lehu\TcWSWﬂ&&]\anplcsmmmd.uq Ak

3
— PP |
5 = \‘)\ ||
o3 I
j - |
. L
] I

et TR RS o3 o Sl L P L JI I\_,_; — - Sen oo S oo T

JRAL AL L e Y e N Y R R R AR TR e SRR e
1 | I”_f| il -l J,I 5 ?|| '”Tar” |l'_|. |1:|||.||.‘]:!—||[Enn,|,£mp_|
Titnm [rriin)

DEFAULT REPORT

Peak Time Area Height A
4 lmia] [uVeee) (V] %]

— e o T

| 6.9%9 1290453806 120e+06 91.57 Cat.
27680 118BAGI17 11250655 843 H PR
1409299922 1.40+06 100.00 N I
Fh

|
Missing Component Raport CHO O
Companert Experied Retention (Calibration File) Clj

PE seriolon w01 CH3

542



