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SUPPORTING INFORMATION:

Contents: (1) Experimental procedures and characterization data for compounds 3a-3o.
(2) Spectra data for compounds 3a-30.
(3) Ee analysis by HPLC with chiral column, in Table 2.

General Procedure. All solvents were reagent grade. L-proline (99+%) was purchased from
Bachem. Other chemicals were purchased from Aldrich or Acros Chemical Co. Reactions were
normally carried out under argon atmosphere in glassware. Merck silica gel 60 (particle size
0.04-0.063 mm) was employed for flash chromatography. Melting points are uncorrected. 'H NMR
spectra were obtained in CDCIl; unless otherwise noted at 400 MHz (Bruker DPX-400) or 500 MHz
(Varian-Unity INOVA-500). >C NMR spectra were obtained at 100 MHz or 125 MHz. E.e. values
were measured by HPLC on a chiral column (chiralpak IA or chiralcel OD-H, 0.46 cm ID x 25 cm,
particle size 5 p) by elution with IPA-hexane. The flow rate of the indicated elution solvent is
maintained at 1 mL/min, and the retention time of a compound is recorded accordingly. HPLC was
equipped with the ultraviolet and refractive index detectors. The melting point was recorded on a
melting point apparatus (MPA100 — Automated melting point system, Stanford Research Systems,
Inc.) and is uncorrected. The optical rotation values were recorded with a Jasco-P-2000 digital

polarimeter.



# Supplementary Material (ESI) for Organic & Biomolecular Chemistry
# This journal is (c) The Royal Society of Chemistry 2010

Representative procedure for the preparation of compound 3a in 95% EtOH (Table 2, entry 1).
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To a solution of trans-2-hydroxy-B-nitrostyrene (1a, 50 mg, 0.3 mmol), catalyst I (20 mg, 0.06
mmol) and benzoic acid (7.3 mg, 0.06 mmol) in 95% EtOH (1.5 mL) was added a solution of
butyraldehyde (2a, 131 mg, 1.82 mmol) in 95% EtOH (1.5mL). The resulting solution was stirred at
15 °C for 48 h until the completion of reaction, monitored by TLC. The resulting mixture was
extracted with EtOAc (20 mL), washed with brine (5 mL), dried over Na,SQO4, and concentrated in
vacuo to give the crude product. The residue was purified by flash column chromatography with
12% EtOAc-hexane (R,= 0.35 for the hemiacetal, in 20% EtOAc-hexane) to give the hemiacetal as a
colorless oil (67 mg, 93% yield). A solution of the hemiacetal (55 mg, 0.23 mmol) in CH,Cl, (5 mL)
and PCC (150 mg, 0.69 mmol) was stirred at ambient temperature for 20h until the completion of
reaction, monitored by TLC. The reaction mixture was diluted with EtOAc (25 mL), and filtered
through Celite. The filtrate was concentrated in vacuo to give the crude product. The residue was
purified by flash column chromatography with 10% EtOAc-hexane (R, = 0.45 for cis-3a, R, = 0.44
for trans-3a in 20% EtOAc-hexane) to give 3a as a oil (cis-trans mixture 92:8, 45 mg, 82% yield).
The pure cis-3a was obtained as a white solid (mp. 91-93 °C) by further purification. For cis-3a:
[a]p® -80 (¢ 1.5 CHCLs); IR (neat): 2969, 2880, 1767, 1554, 1378, 1151. 1095, 762 cm™'; '"H NMR
(CDCls, 500 MHz): ¢ 7.33 (d, J= 7.7 Hz, 1 H), 7.14 (d, J = 7.7 Hz, 1 H), 7.11-7.07 (m, 2 H), 4.57
(dd, J=12.4,4.7 Hz, 1 H), 4.24 (t,J=10.5 Hz, 1 H), 3.88 (dt, /= 10.5, 5.1 Hz, 1 H), 2.81 (dd, J =
12.4, 4.7 Hz, 1 H), 2.12-2.04 (m, 1 H), 1.57-1.51 (m, 1 H), 1.12 (t, J = 7.5 Hz, 3 H); °C NMR
(CDCls, 125 MHz): 168.8 (C), 150.8 (C), 130.1 (CH), 128.1 (CH), 124.9 (CH), 122.6 (C), 117.3 (CH),
75.4 (CH,), 43.3 (CH), 37.3 (CH), 19.9 (CH,), 11.9 (CH3); MS (m/z, relative intensity): 235 (M", 23),
188 (100), 173 (39), 160 (66), 145 (44), 131 (63), 91 (64); exact mass calculate for C;,H3NO,; (M):
235.0845; found (M"): 235.0842. For trans-3a: [a]p> -44.4 (¢ 2 CHCl3); '"H NMR (CDCl;, 500
MHz): 6 7.36 — 7.32 (m, 1 H), 7.21 (dd, /= 7.6, 1.0 Hz, 1 H), 7.14 (ddd, J = 7.5, 7.5, 1.0 Hz, 1 H),
7.07 (dd, J= 7.5, 1.0 Hz, 1H), 4.51-4.42 (m, 2 H), 3.73-3.70 (m, 1 H), 2.79-2.75 (m, 1 H), 1.63-1.49
(m, 2 H), 1.00 (t, J= 7.4 Hz, 3 H); *C NMR (CDCls, 125 MHz): 6 168.0 (C), 150.7 (C), 130.2 (CH),
129.2 (CH), 125.3 (CH), 118.7 (C), 117.2 (CH), 78.1 (CH>), 44.3 (CH), 39.2 (CH), 23.6 (CH»), 11.4
(CHs3).
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Representative procedure for the preparation of compound 3a on water (Table 2, entry 1).

To a solution of trans-2-hydroxy-p-nitrostyrene (1a, 50 mg, 0.3 mmol), catalyst I (20 mg, 0.06
mmol) and acetic acid (4 mg, 0.06 mmol) in H,O (0.5 mL) was added a solution of butyraldehyde
(2a, 131 mg, 1.82 mmol). The resulting solution was stirred at 30 °C for 1 h until the completion of
reaction, monitored by TLC. The resulting mixture was extracted with EtOAc (20 mL), washed with
brine (5 mL), dried over Na,SOs, and concentrated in vacuo to give the crude product. The residue
was purified by flash column chromatography with 12% EtOAc-hexane (R,= 0.35 for the hemiacetal,
in 20% EtOAc-hexane) to give the hemiacetal as a colorless oil (63 mg, 88% yield). The
subsequent oxidation and the purification procedure are the same as the above reaction in 95%
EtOH.

Figure S1. ORTEP and Stereo plots for X-ray crystal structures of (-)-cis-3a.

CCDC 794373 contains the supplementary crystallographic data for (-)-cis-3a. These data can be
obtained free of charge from the Cambridge Crystallographic Data Centre via

www.ccde.cam.ac.uk/data_request/cif.
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cis-3b: white solid; mp 123-126 °C, Ry = 0.48 for cis-3b in 20% EtOAc-hexane, [a]n™ -42 (c
1.0 CHCL). IR (neat): 2962, 2926, 1771, 1555, 1413, 1378, 1147. 1096, 818 cm™'; "H NMR (CDCls,
500 MHz): 6 7.45 (dd, J=8.7,2.0 Hz, 1 H), 7.31 (d, J=2.0 Hz, 1 H), 6.97 (d, J = 8.7 Hz, 1 H), 4.56
(dd, J=12.8, 5.0 Hz, 1 H), 4.31-4.26 (m, 1 H), 3.85 (dt, J = 10.0, 5.0 Hz, 1 H), 2.78 (dd, J = 12.8,
10.0 Hz, 1 H), 2.09-2.06 (m, 1 H), 1.55-1.51 (m, 1 H), 1.12 (t, J = 7.5 Hz, 3 H); °C NMR (CDCl,
125 MHz): ¢ 168.0 (C), 150.0 (C), 133.2 (CH), 130.9 (CH), 124.7 (C), 119.1 (CH), 117.5 (C), 74.9
(CH,), 43.0 (CH), 37.0 (CH), 19.9 (CH,), 11.9 (CH3); MS (m/z, relative intensity): 315 (M'+3, 55),
313 (M'+1, 56), 268 (100), 266 (99), 211 (33), 209 (32), 145 (41), 118 (42), 91 (15), 71 (50), 57 (70);
exact mass calculate for C;,H;,BrNO4 (M"): 312.9950; found (M"): 312.9947.

Figure S1. ORTEP and Stereo plots for X-ray crystal structures of (-)-cis-3b.

CCDC 794374 contains the supplementary crystallographic data for (-)-cis-3b. These data can be
obtained free of charge from the Cambridge Crystallographic Data Centre via

www.ccde.cam.ac.uk/data_request/cif.
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cis-3c: yellow solid; mp 85-87 °C, Ry= 0.36 for cis-3c in 20% EtOAc-hexane, [a]p> -45 (c 1.6
CHCI3). IR (neat): 2964, 2929, 1764, 1555, 1379, 1208, 1034, 817 cm™'; "H NMR (CDCl3, 500 MHz):
07.00 (d,J=89 Hz, 1 H), 6.84 (dd, /= 8.9, 2.9 Hz, 1 H), 6.65 (d, /=29 Hz, 1 H), 4.56 (dd, J =
12.5, 5.0 Hz, 1 H), 4.28 (dd, J=12.5, 10.5 Hz, 1 H), 3.83 (dt, /= 10.5, 5.0 Hz, 1 H), 3.75 (s, 3 H),
2.78-2.76 (m, 1 H), 2.13-2.02 (m, 1 H), 1.57-1.50 (m, 1 H), 1.12 (t, J = 7.5 Hz, 3 H); °C NMR
(CDCl3, 125 MHz): ¢ 169.0 (C), 156.3 (C), 144.6 (C), 123.5 (C), 118.2 (CH), 115.3 (CH), 113.0
(CH), 75.3 (CH>), 55.7 (CH3), 43.3 (CH), 37.5 (CH), 19.9 (CH,), 11.9 (CHs); MS (m/z, relative
intensity): 265 (M", 100), 218 (76), 204 (19), 189 (18), 175 (41), 161 (45), 149 (38), 121 (44), 91 (31),
77 (99), 55 (17); exact mass calculate for C3H;sNOs (M"): 265.0950; found (M"): 265.0948.

CHs
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cis-3d: white solid; mp 67-69 °C, Ry = 0.50 for cis-3d in 20% EtOAc-hexane, [o]p>" -85 (¢ 1.5
CHCls). IR (neat): 2957, 2929, 2860, 1769, 1556, 1377, 1102. 762 cm™"; "H NMR (CDCls, 500 MHz):
8 7.34-7.31 (m, 1 H), 7.14-7.06 (m, 3 H), 4.58 (dd, J = 12.5, 5.0 Hz, 1 H), 4.28 (dd, J = 12.5, 10.0
Hz, 1 H), 3.85 (dt, J = 10.0, 5.0 Hz, 1 H), 2.88 (dd, J = 12.5, 6.8 Hz, 1 H), 2.04-2.00 (m, 1 H),
1.51-1.44 (m, 3 H), 1.43-1.34 (m, 4 H), 0.89 (t, J = 6.8 Hz, 3 H); °C NMR (CDCls, 125 MHz): ¢
168.9 (C), 150.8 (C), 130.1 (CH), 128.0 (CH), 124.9 (CH), 122.6 (C), 117.3 (CH), 75.5 (CH,), 41.6
(CH), 37.6 (CH), 31.4 (CH,), 26.9 (CH,), 26.5 (CH,), 22.4 (CH,), 13.9 (CH;); MS (m/z, relative
intensity): 277 (M", 7), 161 (21), 160 (100), 131 (19), 107 (20), 91 (16), 77 (7), 55 (13); exact mass
calculate for C;5H9NOg4 (M+): 277.1314; found (M+): 277.1315.
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cis-3e: colorless oil; Ry= 0.65 for cis-3e in 20% EtOAc-hexane, [a]p®* -31 (¢ 1.75 CHCL). IR
(neat): 2956, 2927, 2859, 1773, 1556, 1377, 1105. 1072, 821 cm™'; 'H NMR (CDCls;, 500 MHz): 0
7.45 (dd, J=8.7,2.2 Hz, 1H), 7.30 (d, /= 2.2 Hz, 1H), 6.97 (d, J = 8.7 Hz, 1H), 4.57 (dd, J = 12.9,
5.0 Hz, 1H), 4.28 (dd, J=12.9, 10.2 Hz, 1H), 3.82 (dt, /= 10.2, 5.0 Hz, 1H), 2.84 (dd, J=12.9, 6.8
Hz, 1H), 2.02-2.00 (m, 1H), 1.55-1.42 (m, 3H), 1.33-1.32 (m, 4H), 0.89 (t, J = 6.8 Hz, 3H); °C
NMR (CDCls, 125 MHz): 6 168.2 (C), 150.0 (C), 133.2 (CH), 130.9 (CH), 124.7 (C), 119.1 (CH),
117.5 (C), 75.0 (CHp), 41.4 (CH), 37.3 (CH), 31.4 (CH>), 26.9 (CH,), 26.5 (CH,), 22.4 (CH»), 13.9
(CH3); MS (m/z, relative intensity): 357 (M'+2, 31), 355 (M", 32), 297 (7), 295 (13), 254 (18), 252
(18), 240 (99), 238 (100), 175(22), 161 (22), 149 (20), 118 (22), 105 (23), 97 (20), 91 (24), 85 (27), 71
(43) 57 (51) 55 (46); exact mass calculate for C;sH;sBrNO4 (M"): 355.0419; found (M"): 355.0416.

trans-3e: colorless oil; Rr= 0.60 for trans-3e in 20% EtOAc-hexane, [a]p** -76.6 (¢ 1.5 CHCI3).
IR (neat): 2956, 2927, 2859, 1773, 1556, 1377, 1105. 1072, 821 cm™; "H NMR (CDCls, 500 MHz): 6
7.46 (dd, J=18.7,2.2 Hz, 1 H), 7.37 (d, J=2.2 Hz, 1 H), 6.97 (d, J = 8.7 Hz, 1 H), 4.56-4.43 (m, 2
H), 3.67 (t, J=7.2 Hz, 1 H), 2.87-2.83 (m, 1 H), 1.54-1.33 (m, 4 H), 1.28-1.20 (m, 4 H), 0.89 (t, J =
6.9 Hz, 3 H); °C NMR (CDCls, 125 MHz): d 167.4 (C), 149.9 (C), 133.3 (CH), 131.9 (CH), 120.9
(C), 119.0 (CH), 117.8 (C), 76.7 (CH,), 42.4 (CH), 39.2 (CH), 31.0 (CH>), 30.1 (CH,), 26.4 (CH>),
22.3 (CHy), 13.9 (CHj3).

O,N

o O 3f

cis-3f: white solid; mp 96-98 °C, R, = 0.36 for cis-3f in 20% EtOAc-hexane, [o]p> -35 (¢ 1.0
CHCl;). IR (neat): 2962, 2925, 1769, 1555, 1379, 1119, 1099. 925, 798 cm™'; '"H NMR (CDCls, 500
MHz): 6 7.33 (td, J= 8.1, 1.8 Hz, 1 H), 7.15-7.09 (m, 3 H), 5.85 (dddd, J = 17.0, 10.1, 8.8, 5.0, Hz, 1
H), 5.26 (s, 1H), 5.24-5.22 (m, 1 H), 4.62 (dd, J = 12.4, 4.6 Hz, 1 H), 4.28 (dd, J=12.4, 10.6 Hz, 1
H), 3.85 (dt, J=10.6, 5.0 Hz, 1 H), 3.02 (dt, J=9.0, 5.0 Hz, 1 H), 2.88 (ddd, J=10.1, 8.8, 4.6 Hz, 1
H),2.26 (dt, J=17.0, 9.0 Hz, 1 H) ; *C NMR (CDCls, 125 MHz): § 168.3 (C), 150.8 (C), 133.3 (CH),
130.2 (CH), 128.2 (CH), 125.0 (CH), 122.4 (C), 119.0 (CH,), 117.4 (CH), 75.1 (CH,), 41.3 (CH),
36.8 (CH), 30.8 (CH,); MS (m/z, relative intensity): 247 (M", 6), 217 (42), 200 (90), 199 (28), 186
(32), 185 (55), 172 (34), 144 (41), 131 (100), 107 (52), 77 (29); exact mass calculate for C;3H3NO4
(M"): 247.0845; found (M"): 247.0845.
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cis-3g: colorless oil; Ry = 0.53 for cis-3g in 20% EtOAc-hexane, [a]p® -51 (c 2.8 CHCl3); IR
(neat): 2961, 2925, 1766, 1555, 1377, 1017, 797 cm™; '"H NMR (CDCls, 500 MHz): 6 7.37-7.27 (m,
4 H), 7.23-7.03 (m, 5 H), 4.72 (dd, J = 12.4, 4.4, Hz, 1 H), 4.35 (dd, J = 12.4, 10.6 Hz, 1 H),
3.66-3.61 (m, 1 H), 3.52 (dd, J = 14.7, 5.7 Hz, 1 H), 3.26 (dt,J = 10.6, 4.4 Hz, 1 H), 2.75 (dd, J =
14.7, 5.7 Hz, 1 H); °C NMR (CDCls, 125 MHz): ¢ 168.4 (C), 150.8 (C), 136.9 (C), 130.2 (CH),
129.1 (2 CH), 128.6 (2 CH), 128.2 (CH), 127.3 (CH), 125.0 (CH), 122.6 (C), 117.4 (CH), 75.3 (CH>),
43.5 (CH), 36.6 (CH), 32.4 (CH,); MS (m/z, relative intensity): 297 (M", 9), 250 (18), 161 (23), 131
(41), 107 (12), 91 (100), 71 (19), 57 (24); exact mass calculate for C;7;H;sNO, (M"): 297.1001; found
(M"): 297.1001.

CHs
MeO 0 0  3p

cis-3h: white solid; Ry = 0.30 for cis-3h in 20% EtOAc-hexane, [a]p® -81.9 (¢ 2.0 CHCL); IR
(neat): 2956, 2862, 1769, 1588, 1376, 1103. 1010, 762 cm™; "H NMR (CDCls, 500 MHz): § 7.03 (d,
J=8.3Hz 1H),6.63 (d,J=2.5Hz, 1 H), 6.61 (dd, J= 8.3, 2.5 Hz, 1 H), 4.54 (dd, J=12.3, 5.1 Hz,
1 H), 4.23 (dd, J=12.3,10.6 Hz, 1 H), 3.83 (dt,J=10.6, 5.1 Hz, 1 H), 3.77 (s, 3 H), 2.80 (td, /= 7.3,
5.1 Hz, 1 H), 2.10-2.05 (m, 1 H), 1.55-1.50 (m, 1 H), 1.12 (t, J = 7.5 Hz, 3 H); °C NMR (CDCl;,
125 MHz): 6 169.1 (C), 161.2 (C), 152.0 (C), 129.0 (CH), 114.6 (C), 111.0 (CH), 103.2 (CH), 76.0
(CH,), 55.8 (CH3), 43.8 (CH), 37.1 (CH), 20.3 (CHy), 12.2 (CHs); MS (m/z, relative intensity): 265
(M", 32), 218 (44), 205 (33), 203 (40), 190 (100), 175 (22), 162 (17), 139 (19), 121 (26), 91 (21); exact
mass calculate for C;3H5NOs (M+): 265.0950; found (M+): 265.0951.
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cis-3i: white solid; mp 138-140 °C, R;= 0.46 for cis-3i in 10% EtOAc-hexane, [a]p>* -57 (¢ 1.0
CHCl); IR (neat): 2953, 2929, 2857, 1789, 1558, 1145, 1092, 840 cm™; "H NMR (CDCls, 500 MHz):
8735 (td, J=8.2, 1.5 Hz, 1 H), 7.21 (dd, J="7.5, 1.5 Hz, 1 H), 7.14 (td, J= 7.5, 1.5 Hz, 1 H), 7.07
(d, J=8.2Hz, 1 H), 4.83 (dd, J=13.1, 5.3 Hz, 1 H), 4.70 (d, J = 5.3 Hz, 1 H), 4.33 (dd, J = 13.1,
5.3 Hz, 1 H), 4.01-3.98 (m, 1 H), 0.92 (s, 9 H), 0.22 (s, 3 H), 0.12 (s, 3 H); °C NMR (CDCls, 125
MHz): § 167.1 (C), 150.2 (C), 130.5 (CH), 129.0 (CH), 125.3 (CH), 120.2 (C), 117.4 (CH), 75.1
(CH,), 68.2 (CH), 41.8 (CH), 25.6 (3 CH3), 18.3 (C), -4.9 (CH3), -5.8 (CH3); MS (m/z, relative
intensity): 337 (M", 2), 280 (24), 131 (13), 113 (13), 111 (10), 107 (25), 99 (19), 97 (21), 99 (19), 97
(21), 91 (15), 85 (57), 83 (24), 71 (77), 57 (100), 55 (23) ; exact mass calculate for C;sH23NOsSi (M"):
337.1345; found (M"): 337.1348.

trans-3i: colorless oil; Ry = 0.34 for trans-3i in 10% EtOAc-hexane, [(1]])24 -38 (¢ 1.0 CHCly).
IR (neat): 2953, 2929, 2857, 1789, 1558, 1145, 1092, 840 cm™; 'H NMR (CDCls, 500 MHz): 6 7.32
(td, J=8.4,43 Hz, 1 H), 7.15 (d, J=4.3 Hz, 2 H), 7.09 (d, /= 8.4 Hz, 1 H), 4.86 (dt,J = 10.4,5.4
Hz,2 H), 4.59 (d, J=10.4 Hz, 1 H), 3.84 (dt,J=10.4, 5.4 Hz, 1 H), 0.87 (s, 9 H), 0.21 (s, 3 H), 0.10
(s, 3 H); °C NMR (CDCls, 125 MHz): § 167.2 (C), 150.2 (C), 129.8 (CH), 125.9 (CH), 125.2 (CH),
120.2 (C), 117.3 (CH), 72.6 (CH,), 68.0 (CH), 41.1 (CH), 25.6 (3 CH,), 18.2 (C), -4.6 (CH3), -5.6
(CHs3).

070 3

3j: yellow solid; mp 61-63 °C, R; = 0.30 for 3j in 20% EtOAc-hexane, [a]p” -109 (c 1.3
CHCl;); IR (neat): 2981, 2928, 1765, 1554, 1379, 1123. 1096, 763 cm™'; "H NMR (CDCls, 500 MHz):
5 7.33 (ddd, J = 8.0, 6.4, 2.7 Hz, 1 H), 7.13-7.11 (m, 2 H), 7.06 (d, J = 8.0 Hz, 1 H), 4.71 (dd, J =
12.5,5.2 Hz, 1 H), 431 (dd, J = 12.5, 9.7 Hz, 1 H), 3.49 (dd, J = 9.7, 5.2 Hz, 1 H), 1.41 (s, 3 H),
1.24 (s, 3 H), >C NMR (CDCls, 125 MHz): § 171.5 (C), 150.5 (C), 130.1 (CH), 128.7 (CH), 125.2
(CH), 121.0 (C), 116.9 (CH), 77.0 (CH,), 45.7 (CH), 39.8 (C), 25.5 (CH3), 21.7 (CH3); MS (m/z,
relative intensity): 235 (M, 19), 188 (88), 160 (36), 145 (100), 107 (17), 91 (37), 65 (11); exact mass
calculate for C;,H3NO4 (M"): 235.0845; found (M"): 235.0842.
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3k: white solid; mp 111-113 °C, R, = 0.25 for 3k in 20% EtOAc-hexane, [o]p** -29 (c 1.3
CHCl;); IR (neat): 2962, 1768, 1554, 1478, 1328, 1177. 1097, 814 cm™; "H NMR (CDCls, 500 MHz):
57.44 (dd, J=8.7,2.3 Hz, 1 H), 7.28 (d, 2.3 Hz, 1 H), 6.95 (d, J= 8.7 Hz, 1 H), 4.69 (dd, J = 12.9,
52 Hz, 1 H),4.32 (dd, J=12.9,9.3 Hz, 1 H), 3.46 (dd, J=9.3, 5.2 Hz, 1 H), 1.40 (s, 3 H), 1.24 (s, 3
H), >C NMR (CDCls, 125 MHz): 6 170.7 (C), 149.7 (C), 133.1 (CH), 131.5 (CH), 123.1 (C), 118.7
(CH), 117.6 (C), 76.5 (CH,), 45.3 (CH), 39.6 (C), 25.5 (CHs), 21.6 (CH3); MS (m/z, relative
intensity): 315 (M43, 59), 313 (M™+1, 59), 268 (98), 266 (100), 240 (56), 238 (58), 225 (93), 223 (90),
160 (96), 145 (64), 70 (53); exact mass calculate for C;;H;BrNO; (M"): 312.9950; found (M"):
312.9948.

MeO 0" "0 31

31: colorless oil; Rr=0.36 for 3k in 20% EtOAc-hexane, [a]p® -92 (¢ 1.5 CHCL3); IR (neat):
2961, 1765, 1555, 1435, 1383, 1158. 1029, 809 cm™; 'TH NMR (CDCls, 500 MHz): 6 7.00 (d, J = 8.4
Hz, 1 H), 6.64 (dd, 8.4, 2.5 Hz, 1 H), 6.59 (d,J=2.5Hz, 1 H), 4.68 (dd, /= 12.4, 5.2 Hz, 1 H), 4.27
(dd, /=12.4,9.8 Hz, 1 H), 3.77 (s, 3 H), 3.42 (dd, /= 9.8, 5.2 Hz, 1 H), 1.39 (s, 3 H), 1.24 (s, 3 H),
BC NMR (CDCls, 100 MHz): § 171.6 (C), 160.9 (C), 151.4 (C), 129.4 (CH), 112.7 (C), 110.9 (CH),
102.5 (CH), 76.7 (CH>), 55.5 (CH3), 45.2 (CH), 39.9 (C), 25.6 (CH3), 21.8 (CHs); MS (m/z, relative
intensity): 265 (M", 50), 218 (100), 205 (38), 191 (26), 175 (94), 150 (31), 137 (28), 121 (29), 91 (23),
83 (40), 70 (33); exact mass calculate for C;3H;sNOs (M"): 265.0950; found (M"): 265.0950.
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Representative procedure for the preparation of compound 3a on water (Table 2, entry 13).

To a solution of trans-2-hydroxy-f-nitrostyrene (1a, 50 mg, 0.3 mmol), catalyst I (20 mg, 0.06
mmol) and acetic acid (4 mg, 0.06 mmol) in H,O (0.5 mL) was added a solution of glutaraldehyde
(61 mg, 0.60 mmol). The resulting solution was stirred at 30 °C for 24 h until the completion of
reaction, monitored by TLC. The resulting mixture was extracted with EtOAc (20 mL), washed with
brine (5 mL), dried over Na,SOy4, and concentrated in vacuo to give the crude product. The residue
was purified by flash column chromatography with 28% EtOAc-hexane (Ry= 0.25 for the hemiacetal,
in 30% EtOAc-hexane) to give the hemiacetal as a colorless oil (40 mg, 50% yield). A solution of
the hemiacetal (25 mg, 0.09 mmol) in CH,Cl, (4 mL) and PCC (61 mg, 0.28 mmol) was stirred at
ambient temperature for 12 h until the completion of reaction, monitored by TLC. The reaction
mixture was diluted with EtOAc (25 mL), and filtered through Celite. The filtrate was concentrated
in vacuo to give the crude product. The residue was purified by flash column chromatography with
22% EtOAc-hexane (Ry= 0.35 for 3m in 30% EtOAc-hexane) to give 3m as a white solid (18 mg,
76% yield).

3m: white solid; mp 197-199 °C, R, = 0.35 for 3m in 30% EtOAc-hexane, [o]p> -114 (c 0.2
CHCl;); IR (neat): 3231, 2921, 2857, 1747, 1541, 1373, 1010, 764 cm™; "H NMR (acetone-dg, 500
MHz): § 7.38-7.33 (m, 2 H), 7.13 (td, J=8.1, 1.2 Hz, 1 H), 7.04 (dd, J=8.1, 1.2 Hz, 1 H), 4.79 (d, J
=42, Hz, 1 H), 470 (dd, J = 12.2, 2.6 Hz, 1 H), 4.55 (s, 1 H), 4.11 (dd, J = 12.2, 6.0 Hz, 1 H),
3.36-3.33 (m, 1 H), 2.19-2.14 (m, 2 H), 1.97-1.93 (m, 2 H); >C NMR (acetone-dg, 125 MHz): 6 169.3
(C), 152.7 (C), 131.1 (CH), 130.4 (CH), 125.1 (CH), 124.0 (C), 117.6 (CH), 90.1 (CH), 68.6 (CH),
39.4 (CH), 34.9 (CH), 29.2 (CH,), 18.9 (CH,); MS (m/z, relative intensity): 263 (M", 41), 216 (100),
197 (31), 188 (43), 171 (29), 160 (33), 147 (43), 131 (30), 111 (27), 97 (38), 91 (26), 77 (24), 71 (41);
exact mass calculate for C;3H;3NOs (M"): 263.0794; found (M"): 263.0797.
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\gcm

Figure S1. ORTEP and Stereo plots for X-ray crystal structures of (-)-3m<H,0O

CCDC 794375 contains the supplementary crystallographic data for (-)-3meH,O. These data can be
obtained free of charge from the Cambridge Crystallographic Data Centre via

www.ccde.cam.ac.uk/data_request/cif.
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MeO

3n: white solid; mp 191-193 °C, R;=0.31 for 3n in 30% EtOAc-hexane, [o]p> -100 (¢ 0.25
CHCI); IR (neat): 3228, 2955, 2909, 1759, 1546, 1373, 1199, 1021, 804 cm'l; "H NMR (acetone-dg,
500 MHz): 6 7.25 (d, J= 8.5 Hz, 1 H), 6.70 (dd, J= 8.5, 2.6 Hz, 1 H), 6.0 (d, /= 2.6 Hz, 1 H), 4.75
(d,J=4.1, Hz, 1 H), 4.64 (dd, J=12.1, 2.6 Hz, 1 H), 4.53 (s, 1 H), 4.04 (dd, J= 12.1, 6.0 Hz, 1 H),
3.80 (s, 3 H), 3.33-3.30 (m, 1 H), 2.17-2.12 (m, 2 H), 2.04-1.91 (m, 2 H); °C NMR (acetone-dq, 125
MHz): ¢ 169.3 (C), 161.5 (C), 153.5 (C), 131.7 (CH), 115.7 (C), 111.0 (CH), 103.0 (CH), 90.5 (CH),
68.7 (CH), 55.9 (CH3), 39.6 (CH), 34.3 (CH), 29.2 (CH,), 18.8 (CH,); MS (m/z, relative intensity):
293 (M", 56), 246 (100), 229 (36), 218 (100), 189 (48), 177 (29), 161 (30), 91 (13), 77 (18), 55 (16);
exact mass calculate for C14H;sNOg (M"): 293.0899; found (M"): 293.0901.

30: white solid; mp 159-161 °C, R, = 0.29 for 30 in 30% EtOAc-hexane, [a]p> -86 (¢ 0.22
CHCl); IR (neat): 3227, 2955, 2909, 1759, 1546, 1339, 1152, 1021, 804 cm’; "H NMR (acetone-dg,
500 MHz): d 6.99-6.97 (m, 1 H), 6.92-6.89 (m, 2 H), 4.82 (d, J = 4.4, Hz, 1 H), 4.69 (dd, J = 12.2,
2.6 Hz, 1 H), 4.55 (s, 1 H), 4.06 (dd, J = 12.2, 6.0 Hz, 1 H), 3.78 (s, 3 H), 3.32-3.29 (m, | H),
2.17-2.12 (m, 2 H), 1.94-1.91 (m, 2 H); °C NMR (acetone-ds, 125 MHz): 6 169.4 (C), 156.9 (C),
146.4 (C), 124.9 (C), 118.4 (CH), 116.1 (CH), 115.3 (CH), 90.1 (CH), 68.6 (CH), 55.9 (CH3), 39.3
(CH), 35.2 (CH), 29.2 (CH,), 18.9 (CH,); MS (m/z, relative intensity): 293 (M", 100), 246 (55), 229
(18), 227 (60), 189 (19), 174 (26), 161 (44), 105 (54), 91 (62), 77 (28), 57 (87), 55 (62); exact mass
calculate for C4H;sNOg (M"): 293.0899; found (M"): 293.0901.
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SAMPLE
date Mar 8 2010
solvent cdc13
file exp
ACQUISITION

sfrq 499.830
tn H1
at 3.000
np 48000
sw 8000.0
fb not used
bs 4
tpwr 58
pw 4.8
d1 1.000
tof 499.7
nt 4
ct 4
alock

gain not used
il n
in n
dp . vy
hs nn

DISPLAY

sp -250.1
wp 4998.0
vs 57
sc 0
wC 210
hzmm 23.80
is 70.52
rfl 4638.9
rfp 3618.7
th 3
ins 100.000
nm ph

Fig S13. 1H NMR (CDCI3, 500 MHz) of compound cis-3a
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dfrq 125.693
dn C13
dpwr 30
dof 0
dm nnn
dmm [
dmf 200
dseq
dres 1.0
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PROCESSING
wtfile
proc ft
fn not used
math f
werr react
wexp procplot
wbs
wnt wft
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Fig S14. 13C NMR (CDCI3, 125 MHz) of compound cis-3a
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SAMPLE DEC. & VT
date Mar 8 2010 dfrq 499.829
solvent cdcli3 dn H1
file exp dpwr 39
ACQUISITION dof 0
sfrq 125.696 dm yvy
tn Ci3 dam w
at 1.000 dmf 11905
np 62894 dseq
Sw 31446.5 dres 1.0
fb not used homo
bs 16 PROCESSING
ss 2 1 1.00
tpwr 54 wtfile
pw 4.0 proc ft
d1 1.000 fn not used
tof 2512.2 wath 1 4
nt 5000
ct 5000 werr react
alock y  wexp procplot
gain not used wbs testsn
FLAGS wnt
i1 n
in n
dp y
hs nn
DISPLAY -
sp -1257.0
wp 27649.1
vs 50
sc 0
we 210
hzmm 131.67
is 560.00
rfl 10984.4
rfp 9677.5
th 4
ins 100.000
nm ph
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exp25 DER journal s (c

SAMPLE
date Mar 8 2010
solvent cdci3
sample undef ined
ACQUISITION
s 31446.5
at 1.000
np 62834
bs 16
ss -4
d1 1.000
nt 384
ct 384
TRANSMITTER

tn

tof 2512.2
tpwr S4
pw 11.500

DECOUPLER

dn 1
dot [4
dpwr 39
dm nny
dam cecw
dmf 11905
ppivl 51
PP 25.600

Fig S15. DEPT of compound cis-3a
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DEPT ACQUISITION ARRAYS
Jixh 140.0 array mult
mult arrayed arraydim 3
SPECIAL
temp not used ) mult
gain 24 1 8.5
spin 0 2 1
PROCESSING 3 1.5
b 1.00
n not used 111 [ l l l
— SPECTRUM
wp 27649.1
sp -1257.4
rp 131.0
p . 188.7
al cdc ph
REFERENCE
rfl 1269.9
rfp 0
PLOT
we 0
sc 0
vs 77
hzem 131.67
th 68
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Fig S16. HSQC of compouhd cis-3a
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date Mar 8 2010 hs n array phase
solvent cdcl13 sspul y arraydim 256
sample undefined PFGflg Y
ACQUISITION hsgivl 1003 i phase
sw 5006.3 SPECIAL 1 1
at 0.205 temp not used 2 2
np 2048 gain 24
fb not used spin 0
ss 32 GRADIENTS
di 1.000 gzivil 1003
nt 16 gt1 0.002000
2D ACQUISITION gzlvi3 505
swil 21367.5 gt3 0.001000
ni 128 gstab 0.000500
phase arrayed F2 PROCESSING
TRANSMITTER gf 0.094
tn H1 gfs not used J
sfrq 499.829 fn 2048
tof -499.9 F1 . PROCESSING
tpwr 58 gf1 0.006 F2 4
w 11.100 gfs1 not used
DECOUPLER procl (ppm)
dn Cci3 fn1
dof -2515.2 DISPLAY 1-
dm nny sp 104.2 i -
dmm ccp  wp 3803.6 <
dmf 32258 sp1l 806.5 N
dpwr 36 wpl 16213.4 E o
pwx1vil 52 rfl 2660.9 4
pwX 14.300 rfp 2139.3 2—
rfl1 10775.1 o
1xh 140.0 rfpl 9474.0 7
nullfig y PLOT g
mult 2 wc 150.0 i
sC 6.2
wc2 116.2 - . L
sc2 0 3
Vs 113 i
th a4 1
ai cdc ph
o
4
o
- a
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6_
7 -
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Fig S17. COSY of compound cis-3a
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date Mar 8 2010 hs nn ‘ i A A A
solvent cdcl13 sspul n ’
sample undefined hsglivl 1003 —
ACQUISITION SPECIAL F2
sw 5006.3 temp not used
at 0.265 gain 24 (ppm)
np 2048 spin T
b not used ~F2 PROCESSING B
ss 16 sb -0.102 -0
di 1.008 sbs not used
nt 8 n 2048 T
2D ACQUISITION F1 PROCESSING —
swi 5006.3 sbi -0.026 4
ni . 12 sbs1 not used
TRANSMITTER procl ’ 1p 7]
tn H1 fni 2048 1
sfrq 499.829 DISPLAY u - -
tof -499.9 sp -518.1 i
tpwr 58 wp 5001.4 - e
11.100 spil -517.0 1 -
GRADIENTS wpl 5001 .
gzlvil 1003 rf1 2663.2 2
gtl ~ 0.601000 rfp 2139.3 - & ™
gstab 0.0800500 rfl1 2661.1 T
DECOUPLER rfpl 2139.3 g
dn C13 PLOT i
dm nnn wc
sC 10.0 7 [ ] [ ] [ "
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Fig S18. NOESY of compound cis-3a
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(I A

SAMPLE FLAGS
date MNar 8 2018 Nhs n
solvent cdcl13 sspul y
sample undefinsd PFOT) y -5
ACQUISITION hsglv 1603 IF2 3
sw 5006.3 SPECIAL ] 3
at 9.20S temp not used (ppm)
:g 2048 gain 28 7
not used spin
(1} 32 F2 PROCESSING
d1 1.808 gt $.094
nt 8 gfs not ysed
20 ACQUISITION n :
swi T 5008.3 F1 PROCESS. s
ni ' 200 gf1 0.837
TRANSNITTER gfs1 not used
k] - - . HI proel ip
sfrq 499.829 fni
tof -499.9 DISPLAY
&yr . $8 sp -522.1
11.180 wp 5001.4
NOESY spl ~5$20.0
aix . 8.608 1 5081.4 '
PRESATURATION r1l 2666.2 «
satmode annn ¢ 2135.3
satpwr T8 rthh 2664.2
satdly 9 rfpl 2139.3
satfr PLOT
DECOUPLER we 155.0 -
dn Ci3 ¢ 10.0
dm nnn we? 185.8
sc2
vs 113
th 1
at ph
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Fig S19. 1H NMR (CDCI3
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00 MHz) of compound trans-3a
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sw 8000.0 dres 1.0
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tpwr 58 wtfile
pw 4.8 proc ft
d1i 1.000 fn not used
tof 499.7 math f
nt 4
ct 4 werr react
alock y wexp procplot
gain not used wbs
. FLAGS wnt wft
11 n
in n
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hs nn
DISPLAY
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SAMPLE DEC. & VT
date Oct 6 2010 dfrq 499.829
solvent cdcl13 dn H1
file exp dpwr 39
ACQUISITION dof 0
sfrq 125.696 dm yyy
tn C13 dmm w
at 1.000 dmf 11905
np 62894 dseq
sw 31446.5 dres 1.0
b not used homo
bs 16 PROCESSING
(13 2 1b 1.00
tpwr S4 wtfile .
pw 3.0 proc ft
d1 2.000 fn not used
tof 2512.2 math f
nt 2048
ct 2048 werr react
alock wexp procplot
gain not used wbs testsn
FLAGS wnt
il n
in n
dp y
hs nn
DISPLAY
sp ~1257.0
wp 28906.3
vs 200
sc 0
wC 210
hzam 137.65
is 500.00
rfl 10982.5
rfp 9677.5
th S
ins 100.000
nm cdc ph
. . W .
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Fig S20. 13C NMR (CDCI3, 125 MHz) of compound trans-3a
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Fig S21. DEPT of compound trans-3a
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exp35 DEPT
SAMPLE DEPT ACQUISITION ARRAYS
date Oct 6 2010 Jjixh 140.0 array mult
solvent cdcl3 mult arrayed arraydim 3
sample undef ined SPECIAL
ACQUISITION temp not used i mult
sw 31446.5 gain 20 1 0.5
at 1.000 spin 0 2 1
np 62834 PROCESSING 3 1.5
bs 16 b 1.00 .
ss -4 fn not used IJ l l J
d1 1.000 |
nt 1024 wp 28906.3
ct 1024 sp -1257.0
TRANSMITTER rp -128.2
tn Ci3 1p 212.8
tof 2512.2 ai cdc ph
tpwr 54 REFERENCE
11.500 rf1l 1305.0
DECOUPLER rfp 0
dn H1 PLOT
dof 0 wc 210
dpwr 39 sc 0
dm nny vs 200
dmm ccw  hzmm 137.65
dmf 11905 th 68
ppivl 51
PP 31.000 Jl‘ l ’
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SAMPLE

date Oct 6 2010
solvent cdc13
sample undef ined

ACQUISITION
sw 4490.3
at 0.228
np 2048
fb not used
ss 32
d1 1.000
nt 8

2D ACQUISITION

swi 21367.5
ni 128
phase arrayed

TRANSMITTER
tn H1
sfrq 499.829
tof -250.0
tpwr 58
11.100

DECOUPLER
dn c13
dof -2515.2
dm nny
dmm ccp
dmf 32258
dpwr 36
pwxivl 52
pwx 14.300

HSQC

Jixh 140.0
nullfig y
mult 2

Fig S22. HSQC of compound trans-3a
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FLAGS
hs n
sspul y
PFGfl? y
hsglv 1003
SPECIAL
temp not used
gain 48
spin
GRADIENTS
gzivil 1
gtl 0.002000
gzlivl3 505
gt3 0.001000
stab 0.000500
F2 PROCESSING
gf 0.105
gfs not used
n 2048
F1 PROCESSING
gfl 0.006
gfsi not used
procil
2
DISPLAY
sp 301.8
wp 3587.0
spl 738.0
wpl 16672.5
rfl 1870.8
rfp 1856.9
rfll 6217.1
rfpl 4931.0
weC 150.0
sc 6.2
wec2 116.2
sc2 0
vs 100
th 6
ai cdc ph
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exp36 gCOSY

Fig S23.COSY of compound trans-3a
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SAMPLE FLAGS
date Oct 6 2010 hs nn
solvent cdc13 sspul n
sample undefined hsgivl 1003
ACQUISITION SPECIAL F2 -
sw 4490.3 temp not used
at 0.228 gain (ppm)
np 2048 spin
fb not used F2 PROCESSING n
SS 16 sb -0.114
d1 1.000 sbs not used 7
nt 8 fn 204
2D ACQUISITION F1 PROCESSING 7
swl 4490.3 sbi -0.029 B
i 128 sbsi1 not used
TRANSMITTER procl Tp 2—
tn H1i fnl 2048
sfrq 499.829 DISPLAY 4
tof -250.0 sp 318.0
tpwr 58 wp 3494.9 E
11.100 spl 317.7
GRADIENTS wpl 3499.3 -
gzlivil 1003 rf1 1872.1
gti 0.001000 rfp 1856.9 —= g
gstab 0.000500 rfili 1872.4
DECOUPLER rfpl 1856.8 3
dn c13 PLOT |
dm nnn  wc 155.0
sc 10.0 i
wec2 155.0
sc2 0 i
vs 100 a—
th 6 - -
ai cdc av
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Fig S24. NOESY of compound trans-3a
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SAMPLE FLAGS l
date Oct 6 2010 hs n » .
solvent cdc13 sspul y
sample undefined PFGTlg y i
ACQUISITION hsglvl 1003 F2
sw 44390.3 SPECIAL
at 0.228 temp not used (ppm)
np 2048 gain 1— - .
fb not used spin
SSs 32 F2 PROCESSING —
d1i 1.000 g 0.105
nt 8 gfs not used T
2D ACQUISITION fn 2048 * -
swl 4490.3 F1 PROCESSING 7
ni 200 gf1 0.041 N
TRANSMITTER gfsi1 not used 1
tn H1 procl 1p 2—
sfrq 499.829 fni 2048
tof -250.0 DISPLAY 4
tpwr 58 sp 251.5
pw 11.100 wp 3525.6 4
NOESY spl 252.1
mix 0.600 wpl 3525.6 4
PRESATURATION rfl 1872.9
satmode nnnn  rfp 1856.9 —"-< B * *
satpwr 0 rfl1 1872.2
satdly 0 rfpl 1856.8 3 . .
satfrq 0 PLOT i
DECOUPLER wC 155.0
dn Ci3 sc 10.0 n
dm nnn wc2 155.0
sc2 0 4 -
VS 100 - ,.&, . - -
th F— i *
at ph a
4—
1 1 o
gg b &;— & *
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exp3 s2pul

SAMPLE
date Apr 13 2010
solvent cdcl3
file exp

ACQUISITION

sfrq 499.830
tn H1
at 3.000
np 48000
Sw 8000.0
fb not used
bs 4
tpwr 58
pw 4.8
di 1.000
tof 499.7
nt 4
ct 4
alock
gain not used

FLAGS
il n
in n
dp y
hs nn

DISPLAY
sp -250.1
wp 5248.0
vs 50
sc 0
wC 210
hzmm 24.99
is 274.81
rfl 4637.9
rfp 3618.7
th 4
ins 100.000

nm cdc ph

Fig S25. 1H NMR (CDCI3, 500 MHz) of compound 3b
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math f
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wexp procplot
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Fig $26. 13C NMR (CDCI3, 125 MHz) of compound 3b
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SAMPLE DEC. & VT
date Apr 13 2010 dfrq 499.829
solvent cdc13 dn H1
file exp dpwr 39
ACQUISITION dof : 0
sfrq 125.696 dm yyy
tn Ci3 dmm w
at 1.000 dmf 11905
np 62894 dseq
sw 31446.5 dres 1.0
fb not used homo n
bs 16 PROCESSING
ss 2 1b 1.00
tpwr 54 wtfile
pw 4.0 proc ft
d1 1.000 fn not used
tof 2512.2 math f
nt 2048
ct 2048 werr react
alock y wexp procplot
gain not used wbs testsn
FLAGS wnt
il n
in n
dp y
hs nn
DISPLAY
sp ~1257.0
wp 28906.3
vs 150
sc 0
wC 210
hzmm 137.65
is 500.00
rfl 10981.5
rfp 9677.5
th S
ins 100.000
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Fig S27. DEPT of compound 3b
PMK-02-364
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SAMPLE DEPT ACQUISITION ARRAYS
date Apr 13 2010 jixh 140.0 array mult
solvent cdc13 mult arrayed arraydim 3
sample undefined SPECIAL
ACQUISITION temp not used i mult
sw 31446.5 gain 34 1 0.5
at 1.000 spin [] 2 1
np 62894 PROCESSING 3 1.5
bs 16 1b 1.00
Ss -4 fn not used l 1 1 l l
di1 1.000 ~SPECTRUM
nt 2048 wp 28906.3 Ll
ct 2048 sp -1257.0
TRANSMITTER rp 48.6
tn Ci3 1p 170.9
tof 2512.2 ai cdc ph
tpwr 54 REFERENCE
11.500 rf1 1303.1
DECOUPLER rfp 0
dn H1 PLOT
dof 0 wc 210
dpwr 39 sc 0
dm nny Vs 500
dmm ccw  hzmm 137.65
dmf 11905 th 68
pplivl 51
pp 28.000 1 ‘
T T *
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Fig S28. HSQC of compound 3b
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exp8 gHSQC
SAMPLE FLAGS ACQUISITION ARRAYS
date Apr 13 2010 hs n array phase
solvent cdcl13 sspul y arraydim 256
sample undefined PFGflg y
ACQUISITION hsgivl 1003 i phase
sw 4490.3 SPECIAL 1 1
at 0.228 temp not used 2 2
np 2048 gain 20
fb not used spin
ss 32 GRADIENTS
d1 1.000 gzlvil 1003
nt 16 gtl 0.002000
2D ACQUISITION gzlvi3 505
swi 21367.5 gt3 0.001000
ni 128 gstab 0.000500
phase arrayed F2 PROCESSING
TRANSMITTER gf 0.105
tn H1 gfs not used 1
sfrg 499.829 fn 2048 " " " "
tof -250.0 F1 PROCESSING
tpwr 58 gfi1 0.006 F2
11.100 gfs1 not used 4 - hd
DECOUPLER procl p (ppm)
dn c13 fni1 2048 o
dof -2515.2 DISPLAY b
dm nny sp 447.0 4
dmm ccp  wp 3569.5
dmf 32258 spl 792.8 2 o
dpwr 36 wpl 16776.8 8
pwx1vl 52 rfl 571.8 i
pwx 14.300 rf 558.3
rfll 2765.4 7
1xh 140.0 rfpl 1492.5 —— 4 -
nullfig Y PLOT 3
mult 2 wc 150.0
sc 6.2 B
we2 116.2 4
sc2 0
vs 100 7
th T
ai cdc ph 4— °
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Fig S29. COSY of compound 3b
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exp6 gCoOSYy
SAMPLE FLAGS
date Apr 13 2010 hs nn
solvent cdc13 sspul n
sample undefined hsglvl
ACQUISITION SPECIAL F2 _
sw 4490.3 temp
at 0.228 gain (ppm)
np 2048 spin
fb not used F2 PROCESSING 1
Ss 16 sb -0
dl 1.000 sbs not used 7
nt 16 fn 2048 | -
2D ACQUISITION F1 PROCESSING
swl 4490.3 sbi -0.029 _
ni 128 sbsi not used
TRANSMITTER procl 1p 2—
tn H1 fnl 2048
sfrq 499.829 DISPLAY e
tof -250.0 sp 312.7
tpwr 58 wp 3578.2 b
11.100 spl 300.4
GRADIENTS wpl 3582.6 7
gzlivll 1003 rfl 574.5 i e
gt1 0.001000 rfp 558.3
gstab 0.000500 rfll §73.6 3
DECOUPLER rfpl §58.3
dn Cc13 PLOT -
dm nnn  wc 155.0
sc 10.0 -
wec2 155.0
sc2 0 n
vs 100 |
th 8 — s ©o 8
ai cdc av 4
j i (]
4 | I ] L
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7— [ ] ]
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exp? NOESY

SAMPLE
date Apr 13 2010
solvent cdcl13
sample undef ined
ACQUISITION

sw 4490.3
at 0.228
np 2048
fb not used
SS 32
d1 1.000

8

nt
2D ACQUISITION
49%0.

swl 4490.3
i 200
TRANSMITTER
tn H1i
sfrq 499.829
tof -250.0
tpwr 58
11.100
NOESY
mix 0.600
PRESATURATION
satmode nnnn
satpwr 0
satdly 0
satfrq
DECOUPLER
dn
dm nnn

FLAGS
hs n
sspul y
PFGf1lg vy
hsglivl 1003
SPECIAL
temp not used
gain 34
spin
F2 PROCESSING
gf 0.105
gfs not used
fn 2048
F1 PROCESSING
gfl .041
gfs1 not used
procil 1
fnl 2048
DISPLAY
sp 240.0
wp 3652.8
spl 236.2
wpl 3657.2
rfl 572.6 —
rfp 558.3
rfl1 572.0
rfpl 558.3
PLOT
weC 155.0
sc 10.0
wec2 155.0
sc2 0
vs 100
th 2 ~—
ai ph
e
——

Fig S30. NOESY of compound 3b
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s journal is (
exp23 s2pul

SAMPLE
date Apr 16 2010
solvent cdc13
file /export/home/~
vamrl/vnarsys/data~

/PHK/PMK-02—3654?6~
ACQUISITION
sfrq 499.830
tn H1
at 3.000
np 48000
Sw 8000.0
fb not used
bs 4
tpwr 58
pw 4.8
d1 1.000
tof 7 499.7
nt 4
ct 4
alock y
gain not used
FLAGS
il n
in n
dp y
hs nn
DISPLAY
sp -250.1
wp 5248.0
vs 10
sc 0
we 210
hzmm 24.99
is 360.45
rfl 4637.9
rfp 3618.7

th
ins 100.000

Fig S31. 1H NMR (CDCI3, 500 MHz) of compound 3c
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wtfile

proc ft
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math f

werr react

wexp procplot
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Fig S32. 13C NMR (CDCI3, 125 MHz) of compound 3c .
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SAMPLE DEC. & VT
date Apr 16 2010 dfrq 499.829
solvent cdcl13 dn H1
file /export/home/~ dpwr 39
vamrl/vnmrsys/data~ dof 0
/PMK/PMK—02-365/C.~ dm yyy
fid dmm w
ACQUISITION dmf 11905
sfrq 125.696 dseq
tn C13 dres 1.0
at 1.000 homo n
np 62894 PROCESSING
Sw 31446.5 1b 1.00
fb not used wtfile
bs 16 proc ft
Ss 2 fn not used
tpwr 5S4 math f
pw 4.0
di ©1.000 werr react
tof 2512.2 wexp procplot
nt 1024 wbs testsn
ct 1024 wnt
alock
gain not used
FLAGS
il n
in n
dp Y
hs nn
DISPLAY
sp -1257.0
wp 28906.3
vs 75
sc 0
wC 210
hzmm 137.65
is 500.00
rfl 10982.5
rfp 9677.5
th 4
ins 100.000
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SAMPLE DEPT ACQUISITION ARRAYS
date Apr 16 2010 jixh 140.0 array mult
solvent cdcl13 mult arrayed arraydim 4
sample undefined SPECIAL

ACQUISITION temp not used i mult
sw 31446.5 gain 28 1 0.5
at 1.000 spin 0 2 1
np 62894 PROCESSING 3 1
bs 16 1b 1.00 4 1.5
13 -4 fn not used
d1 1.000 SPECTRUM
nt 1024 wp 28906.3
ct 1024 sp -1257.0
TRANSMITTER rp 46.1
tn Ci3 1p 206.7
tof 2512.2 ai cdc ph
tpwr 54 REFERENCE | {l J J J
11.500 rf1 1305.0 .
DECOUPLER rfp 0
dn H1 PLOT
dof 0 wc 210
dpwr 39 sc 0
dm nny vs 200
dmm ccw  hzmm 137.65
dmf 11965 th 68
ppivl 51
pp 28.000
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Fig S34. HSQC of compound 3¢
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exp28 gHSQC

SAMPLE
date Apr 16 2010
solvent cdc13
sample undefined
ACQUISITION
sw 4001.6
at 0.128
np 1024
fb not used
ss 32
d1 1.000
nt 8
2D ACQUISITION
swil 21367.5
ni 128
phase arrayed
TRANSMITTER
tn
sfrqg 499.829
tof ~499.9
tpwr 58
11.100
DECOUPLER
dn C13
dof ~-2515.2
dm nny
dmm cc
dmf 32258
dpwr 36
pwx1vi 52
pwx 14.300
1xh 140.0
nulifig y
mult 2

FLAGS
hs n
sspul y
PFGf1g y
hsgivil 1003

SPECIAL
temp not used
gain 20
spin 0

GRADIENTS
gzlvil 1003
t1 0.002000
gzlvi3 505
gt3 0.001000
gstab 0.000500
F2 PROCESSING
of 0.059
gfs not used
fn 1024
F1 PROCESSING

gfi 0.006
gfsi not used
procl
fnl

DISPLAY
sp 353.8
wp 3431.1
spl 857.7
wpl 14585.8
rfl 1886.8
rfp 1873.4
rfil 8293.6
rfpl 7002.0

PLOT

wcC 150.0
scC .2
wc2 116.2
sc2 0
vs 0
th 3
al cdc ph

ACQUISITION ARRAYS
array phase
arraydim 256

phase
1

i
1
2 2

L
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Fig S35. COSY of compound 3c
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exp26 gCOSY
SAMPLE FLAGS lk
date Apr 16 2010 hs nn
n

solvent cdcli3 sspul

sample undefined hsglvl -
ACQUISITION SPECIAL F2
sw 4001.6 temp ’
at 0.128 gain (ppm)
np 1024 spin 1 o
fb not used F2 PROC s - ]
ss 16 sb b
d1 1.000 sbs i _
nt 8 fn
2D ACQUISITION F1 PROCESSING i ® " 4 8
swl 4001.6 sbl -0.032 .
ni 128 sbs1 not used 4
TRANSMITTER procil p
tn H1 fn1 1024 2 .
sfrq 499.829 DISPLAY . ® H
tof -499.9 sp 277.9 . .
tpwr 58 wp 3478.0
pw 11.100 spi 272.1 E
GRADIENTS wpl 3478.0
gzlvll 1003 rfl 1892.5 .
gt1 0.001000 rfp .4 =
gstab 0.000500 rfl1 .4 7 = o
DECOUPLER rfpl .3 |
dn c13 PLOT 3
dm nnn  wc . i
SC
wc2 i
sc2
Vs — .
th
ai cdc . e © .P w
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Fig S36. NOESY of compound 3c
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exp27 NOESY
SAMPLE FLAGS
date Apr 16 2010 hs n
solvent cdc13 sspul Y
sample undefined PFGflg y
ACQUISITION hsgivl 1003 F2
Sw ‘ 4001.6 SPECIAL N
at 0.128 temp (Pp'i')
np 1024 gain
fb not used spin B -
ss 32 F2 PROCESSING
d1 1.000 gf 0.059 i
nt 8 gfs not used
2D ACQUISITION fn 1024 4
swl 4001.6 F1 PROCESSING
i 200 gf1 0.046 4
TRANSMITTER gfsi not used
tn proci 1p 2—
sfrq 499.829 fn1 1024
tof -499.9 DISPLAY .
tpwr 58 sp 293.0
pw 11.100 wp 3423.2 B
NOESY spl 293.7
mix 0.600 wpl 3423.2 B
PRESATURATION rfl 1893.0___,3 -
satmode nnnn  rfp 1873.4 7
satpwr 0 rfl1 1892.3
satdly 0 rfpl 1873.3 3
satfrg PLOT ]
DECOUPLER we 155.0
dn C13 sc 10.0 i
dm nnn  wc2 155.0
sc2 0 _ °
vs 100
th i - - AL
ai ph
4—
(o]
O Y
7 o
4 ) +
5_
8_
T - O ° .
7 L e
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PMK-02-3
exp3 s2pul
SAMPLE
date Apr 28 2010
solvent cdc13
file exp
ACQUISITION
sfrq 499.830
tn H1
at 3.000
np 48000
sw 8000.0
fb not used
bs 4
tpwr 58
pw 4.8
d1 1.000
tof 499.7
nt 4
ct 4
alock y
gain not used
il n
in n
dp y
hs nn
DISPLAY

sp -250.1
wp 5248.0
vs 50
sc 0
wc 210
hzmm 24.99
is 252.84
rfi 4637.7
rfp 3618.7
th 4
ins 100.000

nm cdc ph

Fig S37. 1H NMR (CDCI3, 500 MHz) of compound 3d
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DEC. & VT

dfrg 125.693

dn Cc13

dpwr 30

dof 0

dm nnn

dmm c

dmf 200

dseq

dres 1.0

homo n

tem 20.0

PROCESSING

wtfile

proc ft

fn not used

math f

‘werr react

wexp procplot
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Fig S38. 13C NMR (CDCI3, 125 MHz) of compound 3d
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SAMPLE DEC. & VT
date Apr 28 2010 dfrg 499.829
solvent cdc13 dn H1
file exp dpwr 39
ACQUISITION dof 0
sfrg 125.696 dm yyy
tn Ci3 dmm w
at 1.000 dmf 11905
np 62894 dseq
sw 31446.5 dres 1.0
fb not used homo n
bs 16 temp 20.0
(13 2 PROCESSING
tpwr 54 1b 1.00
pw 4.0 wtfile
di 1.000 proc ft
tof 2512.2 fn not used
nt 1024 math f
ct 1024
alock y werr react
gain not used wexp procplot
FLAGS wbs testsn
il n wnt
in n
dp y
hs nn
DISPLAY
sp -1257.0
wp 28906.3
vs 50
sc 0
we 210
hzmm 137.65
is 500.00
rfl 10984.4
rfp 9677.5
th 7
ins 100.000

nm cdc ph
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Fig S39. DEPT of compound 3d
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SAMPLE DEPT ACQUISITION ARRAYS
date Apr 28 2010 jixh 140.0 array mult
solvent cdc13 mult arrayed arraydim 3
sample undefined SPECIAL
ACQUISITION temp . i mult
sw 31446.5 gain 22 1 0.5
at 1.000 in 0 2 1
np 62894 PROCESSING 3 1.5
bs 16 1b 1.00
(13 -4 fn not used l
d1 1.000  _ SPECTRUM el 1 |
nt 1024 wp 28906.3 T n
ct 1024 sp -1257.0
TRANSMITTER rp 46.8
tn Ci13 1p 187.2
tof 2512.2 ai cdc ph
tpwr 54 REFERENCE
11.500 rf1 1306.9
DECOUPLER rfp (]
dn H1 PLOT
dof 0 wc 210
dpwr 39 sc 0
dm nny vs 1000
dmm ccw hzmm 137.65
dmf 11905 th 68
ppivl
pp 28.000
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Fig S40. HSQC of compound 3d
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SAMPLE
date Apr 28 2010

solvent cdcl13
sample undefined

ACQUISITION
sw 4490.3
at 0.228
np 2048
fb not used
sS 32
di 1.000
nt 16

2D ACQUISITION

swl 21367.5
ni 128
hase arrayed

TRANSMITTER

tn

sfrq 499.828
tof -250.0
tpwr 58
11.100

DECOUPLER
dn C13
dof -2515.2
dm nny
dmm ccp
dmf 32258
dpwr 36
pwx1vi 52
pwx 14.300

HSQC

Jixh 140.0
nulifig y
mult 2

FLAGS
hs n
sspul y
PFGflg y
hsgivl 1003
SPECIAL
temp 0.0
gain 20
spin 0
GRADIENTS
gzlivll 1003
gtl 0.002000
gzlvi3 505
gt3 0.001000
gstab 0.000500
F2 PROCESSING
gf 0.105
agfs not used
fn 2048
F1 PROCESSING
gf1 0.006
gfsil not used
procl
fnl 2
DISPLAY
sp 214~
wp 3696.6
spl 1102.5
wpl 15817.0
rfi 1935.8
rfp 1922.3
rfll 6021.8
rfpl 4724.6
PLOT
we 150.0
sc 6.2
we2 116.2
sc2 0
vs 100
th 4
ai cdc ph

ACQUISITION ARRAYS

array phase
arraydim 256
i phase
1 1
2 2
F2
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Fig S41. COSY of compound 3d
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exp6 gCOSY
SAMPLE FLAGS
date Apr 28 2010 hs nn

solvent cdc13 sspul n
sample undefined hsglvl 1003
ACQUISITION SPECIAL F2
sw 4490.3 temp
at 0.228 gain (ppm)
np 2048 spin —
fb not used F2 PROCESSING
ss 16 sb -0.114 ]
d1 1.000 sbs i
nt 8 fn 2048
2D ACQUISITION F1 PROCESSING B
swl 4490.3 sbi -0.029
i 128 sbs1 not used .
TRANSMITTER procl p
tn H1 fn1 2048 2
sfrq 499.829 DISPLAY
tof -250.0 sp 265.8 7
tpwr 58 wp 3587.0
11.100 spl 271.4 ]
GRADIENTS wpl 3582.6 B
gzlvil 1003 rfl 1937.2
gt1 0.001000 rfp 1922.3 4
gstab 0.000500 rfl1 1935.9 —ﬁ e
DECOUPLER rfpl 1922.3 3
dn c13 PLOT
dm nnn  wC 155.0 —
sC 10.0
wc2 155.0 T
sc2 0 |
Vs 100
th i
ai cdc av H (-] a
4_
a ]
B e "
5_
6_
7_
L
T -
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exp7 NOESY
SAMPLE
date Apr 28 2010
solvent cdc13
sample undefined
ACQUISITION
Sw 4490.3
at 0.228
np 2048
fb not used
ss 32
di 1.000
nt 16
2D ACQUISITION
swl 4490.3
i 200
TRANSMITTER
tn H1
sfrq 499.829
tof -250.0
tpwr 58
11.100
NOESY
mix 0.600
PRESATURATION
satmode nnnn
satpwr 0
satdly 0
satfrq
DECOUPLER
dn C13
dm nnn

FLAGS
hs n
sspul y
PFGflg y
hsgivl 003
SPECIAL
temp
gain
spin
F2 PROCESSING
of
gfs
fn
F1 PROCESSING
gfi 0.041
gfsi1 not used
procl 1p
fnl 2048
DISPLAY
sp 267.0
wp 3556.3
spl 272.3
wpl 3556.3
rfl 1935.9
rfp 1922.3
rfll 1935.0
rfpl 1922.3
PLOT
weC 155.0
sc 10.0
wc2 155.0
sc2 0
Vs 100
th 1
ai ph

Fig S42. NOESY of compound 3d
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Fig S43. 1H NMR (CDCI3, 500 MHz) of compound cis-3e
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SAMPLE DEC. & VT

date May 7 2010 dfrgq 125.693
solvent cdc13 dn c13
file exp dpwr 30

ACQUISITION dof
sfrq 499.830 dm nnn
tn H1 dmm
at 3.000 dmf 200
np 48000 dseq
sw 8000.0 dres 1.0
fb not used homo n
bs 4 PROCESSING

tpwr 58 wtfile
pw 4.8 proc ft
di1 1.000 fn not used
tof 499.7 wmath f
nt 4
ct 4 werr react
alock y wexp procplot
gain not used wbs
FLAGS wnt wft
il n
in n
dp y
hs nn
DISPLAY
sp -250.1
wp 5248.0
vs
sc 0
wc 210
hzmm 24.99
is 345.52
rfl 4637.9
rfp 3618.7
th 2
ins 100.000
ai cdc ph
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Fig S44. 13C NMR (CDCI3, 125 MHz) of compound cis-3e
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SAMPLE DEC. & VT
date May 7 2010 dfrg 499.829
solvent cdcl13 dn H1
file exp dpwr 39
ACQUISITION dof 0
sfrqg 125.696 dm yyy
tn Ci3 dmm w
at 1.000 dmf 11905
np 62894 dseq
sw 31446.5 dres 1.0
fb not used homo n
bs 16 PROCESSING
SSs 2 1b 1
tpwr 54 wtfile
pw 4.0 proc ft
d1 1.000 fn not used
tof 2512.2 math f
nt 1024
ct 1024 werr react
alock y wexp procplot
gain not used wbs testsn
FLAGS wnt
il n
in n
dp v
hs nn
DISPLAY
sp -1257.0
wp 28906.3
Vs 100
sc 0
wc 210
hzmm 137.65
is 500.00
rfl 10981.5
rfp 9677.5
th 4
ins 100.000
nm cdc ph
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Fig S45. DEPT of compound cis-3e
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expld4 DEPT
SAMPLE DEPT ACQUISITION ARRAYS
date May 7 2010 jixh 140.0 array mult
solvent cdcl3 mult arrayed arraydim 3
sample undefined SPECIAL
ACQUISITION temp not used i mult
sw 31446.5 gain 28 1 0.5
at 1.000 spin 2 1
np 62894 PROCESSING 3 1.5
bs 16 1b 1.
ss -4 fn not used \ l l
d1 1.000 —SPECTRUM [ §
nt 1024 wp 28906.3 [ “ ]
ct 1024 sp -1257.0
TRANSMITTER rp 131.6 .
tn Ci3 1p 192.7
tof 2512.2 ai cdc ph
tpwr 54 REFERENCE
11.500 rf1l 1305.0
DECOUPLER rfp 0
dn H1 PLOT
dof 0 wc 210
dpwr 39 sc 0
dm nny Vs 150
dmm ccw  hzmm 137.65
dmf 11905 th 68
pplivl 51
pp 28.000 1 l ' l

N | L
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Fig S46. HSQC of compound cis-3e
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expl7 gHSQC
SAMPLE

date May 7 2010
solvent cdc13
sample undefined

ACQUISITION
sw 4490.3
at 0.228
np 2048
fb not used
ss 32
d1i 1.000
nt 8

2D ACQUISITION

swl 21367.5
ni 128
phase arrayed

TRANSMITTER
tn H1
sfrq 499.829
tof -250.0
tpwr 58
11.100

DECOUPLER
dn C13
dof -2515.2
dm nny
dmm ccp
dmf 32258
dpwr 36
pwxivi 52
pwx 14.300
1xh 140.0
nullflg y
mult 2

FLAGS
hs n
sspul Y
PFGf1g y
hsglivl 1003
SPECIAL
temp not used
gain 20
spin
GRADIENTS
gzlvil 1003
gtl 0.002000
gzlv13 505
gt3 0.001000
gstab 0.000500
F2 PROCESSING
gf 0.105
gfs not used

fn 2048
F1 PROCESSING
0

ACQUISITION ARRAYS

array phase
arraydim 256
i phase
1 1
2 2

&
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Fig S47. COSY of compound cis-3e
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expl5 gCOSY

SAMPLE FLAGS
date May 7 2010 hs nn
solvent cdcli3 sspul n
sample undefined hsglvl 1003
ACQUISITION SPECIAL F2
sw 4490.3 temp not used \|
at 0.228 gain 28 (PPT)
np 2048 spin
fb not used F2 PROCESSING 4 =
ss 16 sb -0
d1 1.000 sbs not use E
nt 8 fn 2048
2D ACQUISITION F1 PROCESSING b
swil 4490.3 sbil -0.029
i 128 sbs1 not used n
TRANSMITTER procl 1p
tn H1 fnl 2048 2+
sfrq - 499.829 DISPLAY i
tof =250.0 sp 292.7
tpwr 58 wp 3556.3 4
11.100 spl 294.2
GRADIENTS wpl 3556.3 -
gzlvll 1003 rfl 2160.4
gtl 0.001000 rfp .2141.8 — 1
gstab 0.000500 rfl1 2154.5 s
DECOUPLER rfpl 2141.7 3
dn C13 PLOT
dm nnn  wc 155.0 ]
sc 10.0 i
wc2 155.0
sc2 0 4
Vs 100 .
th 8 — .
at cdc av = = e
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Fig S48. NOESY of compound cis-3e v :
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expl6é NOESY
SAMPLE FLAGS
date May 7 2010 hs n
solvent cdcl13 sspul Y
sample undefined PFGflg v
ACQUISITION hsgivl 003 F2
sw 4490.3 SPECIAL
at 0.228 temp (ppm)
np 2048 gain 28 1
fb not used spin 0
ss 32 F2 PROCESSING -
d1 1.000 gf
nt 8 gfs not used T o o
2D ACQUISITION fn 2048
swl 4490.3 F1 PROCESSING T
ni 200 gfl 0.041 R
TRANSMITTER gfsi not used
tn H1 procl Tp 2—
sfrq 499.829 fn1 2048
tof -250.0 DISPLAY B
tpwr 58 sp 248.8
11.100 wp 3600.2 n
NOESY spl 254.7
mix .600 wpl 3600.2 7
PRESATURATION rfil 2156.0 B
satmode nnnn rfp 2141.8 -
satpwr 0 rfll 2154.6 3—
satdly 0 rfpl 2141.7
satfrg 0 PLOT -
DECOUPLER wC 155.0
dn Ci13 sc 10.0 B
dm nnn  wc2 155.0
sc2 [ T
vs 100
th 1 7 . - = @)
ai ph _
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Fig S49. 1H NMR (CDCI3, 500 MHz) of compound trans—3é
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date May 6 2010 dfrq 125 693
solvent cdcl13 dn Cc13
file exp dpwr 30
ACQUISITION dof

sfrg 499.830 dm nnn
tn H1 dmm c
at 3.000 dmf 200
np 48000 dseq

sw 8000.0 dres 1.0
fb not used homo

bs 4 PROCESSING

1 523

o
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1.461
1.455

n
tpwr 58 wtfile
pw 4.8 proc ft
di 1.000 fn not used
tof 499.7 math f
nt 4
ct 4 werr react
alock Yy wexp procplot
gaf not used wbs
AGS wnt wft
il n
in n
dp y
hs nn
DISPLAY
sp -250.1
wp 5248.0
vs 75
sc 0
wC 210
hzmm 24.99
is 258.08
rfl 4637.9
rfp 3618.7
th 3
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Fig S50. 13C NMR (CDCI3, 125 MHz) of compound trans-3e .
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date May 6 2010 dfrq 499.829
solvent cdc13 dn H1
ile exp dpwr 39
ACQUISITION dof 0
sfrq 125.696 dm yyy
tn Ci3 dmm w
at 1.000 dmf 11905
np 62894 dseq
sw 31446.5 dres 1.0
fb not used homo n
bs 16 PROCESSING
Ss 2 1b 1.00
tpwr 54 wtfile
pw 4.0 proc ft
d1 1.000 fn not used
tof 2512.2 math T
nt 2048
ct 2048 werr react
alock y wexp procplot
gain not used wbs testsn
FLAGS wnt
il n
in n
dp Y
hs nn
DISPLAY
sp -1257.0
wp 28906.3
vs 200
scC 0
weC 210
hzmm 137.65
is 500.00
rfl 10981.5
rfp 9677.5
th 6
ins 100.000
nm cdc ph
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PMK-02-371-f2

Fig S51. DEPT of compound trans-3e
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SAMPLE DEPT ACQUISITION ARRAYS
date May 6 2010 jixh 140.0 array mult
solvent cdcl3 mult arrayed arraydim 3
sample undefined SPECIAL
ACQUISITION temp not used i mult
Sw 31446.5 gain 30 1 0.5
at 1.000 in 2 1
np 62894 PROCESSING 3 1.5
bs 16 .
SS -4 fn not used
d1 1.000 —SPECTRUM ll JAJ J
nt 2048 wp 28906.3
ct 2048 sp -1257.0
TRANSMITTER rp 134.6
tn Ci13 1p 186.7
tof 2512.2 ai cdc ph
tpwr 54 REFERENCE
11.500 rfl 1304.0
DECOUPLER rfp 0
dn H1 PLOT
dof 0 wc 210
dpwr 39 sc 0
dm nny vs 7500
dmm ccw  hzmm 137.65
dmf 11905 th 68
ppivl 51
pp 28.000 l{
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Fig S52. HSQC of compound trans-3e
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exp48 gHSQC

SAMPLE
date May 6 2010

solvent cdc13
sample undefined

ACQUISITION
sw 4490.3
at 0.228
np 2048
fb not used
Ss 32
d1 1.000
nt 16

2D ACQUISITION

swl 21367.5
ni 128
phase arrayed

TRANSMITTER
tn H1
sfrq 499.829
tof -250.0
tpwr 58
11.100

DECOUPLER
dn C13
dof -2515.2
dm nny
dmm ccp
dmf 32258
dpwr 36
pwx1vi 52
pwx 14.300
ixh 140.0
nullfig Y
mult 2

FLAGS ACQUISITION ARRAYS
hs n array phase
sspul y arraydim 256
PFGf1g y
hsglivl 1003 i phase
SPECIAL 1 1
temp not used 2 2
gain 20
spin
GRADIENTS
gzlvll 1
gt1 0.002000
gzlvl13 505
gt3 0.001000
gstab 0.000500
F2 PROCESSING
gf 0.105
gfs not used }
fn 2048 -
F1 PROCESSING
gfl 0.006 F2 ]
gfsi not used ( m)
procl
fn1 ppl—
DISPLAY 4
sp 193.9 i o= °©
wp 3762.4 S
spl 1053.0 ]
wpl 16526.4 B
rfl 1850.5 ) p
rfp 1833.9 ]
rfl1 6205.4 7
rfpl 4921.3 B
PLOT -
wC 150.0
sc 6.2 —— 1 -
wc2 116.2 3
sc2 0 _
vs 100
th S 1
ai cdc ph ) b -
a4—
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Fig S53. COSY of compound trans-3e
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SAMPLE FLAGS
date May 6 2010 hs nn
solvent cdc13 sspul n
sample undefined hsglvl 1003
ACQUISITION SPECIAL F2
sSw 4490.3 temp not u
at 0.228 gain (ppm)
np 2048 spin —
fb not used F2 PROCESSING
ss 16 sb ]
d1i 1.000 sbs B
nt 16 fn i
2D ACQUISITION F1 PROCESSI N
swl 4490.3 sbi1 .
ni 128 sbs1 not used B
TRANSMITTER procl 1p
tn HL fnl 2048 2
sfrq 499.829 DISPLAY —
tof -250.0 sp 265.4 7
tpwr 58 wp 3630.9 |
11.100 spil 262.7
GRADIENTS wpl 3630.9 4
gzlivlil 1003 rf1l 1849.1
gt1 0.001000 rfp 1833.9 4
gstab 0.000500 rfll 1847.4 _ . .
DECOUPLER rfpl 1833.9 3-
dn c13 pLOT ]
dm nnn  wc 155.0
sc 10.0 |
wc2 155.0
sc2 0 i - s
Vs 100 —-:1 L]
th 10 E
ai cdc av 4
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Fig S54. NOESY of compoundv trans-3e
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exp47 NOESY

SAMPLE FLAGS
date May 6 2010 hs n 1
solvent cdc13 sspul y
sample undefined PFGflg y
ACQUISITION hsgivl 003 F2
sw 4490.3 SPECIAL
at 0.228 temp (ppm)
np 2048 gain 1—
fb not used spin
ss 32 F2 PROCES —
d1 1.000 gf
nt 16 gfs 7 .
2D ACQUISITION fn
swil 4490.3 F1 PROCESSING 7
ni 200 gf1 0.041 i
TRANSMITTER gfsi not us$d -
tn procl —
sfrq 499.829 fnil 2048 1 2 d
tof -250.0 DISPLAY ) B i
tpwr 58 sp 248.2 J
pw 11.100 wp 3600.2 -
NOESY spi 253.2 ,
mix 0.600 wpl 3600.2 7
PRESATURATION rfl 1848.8 |
satmode nnnn  rf 1833.9 —e= . Q as
satpwr 0 rfll 1848.1 3
satdly 0 rfpl 1833.9
satfrq 0 PLOT -
DECOUPLER wC 155.0
dn C13 sc 10.0 —
dm nnn  wc2 155.0
sc2 1
vs 100 = o y -
th 1 1
at ph 4—
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Fig S55. 1H NMR (CDCI3, 500 MHz) of compound 3f
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SAMPLE
date May 11 2010
solvent cdc13
ile exp
ACQUISITION
sfrq 499.830
tn H1
at 3.000
np 48000
sw 8000.0
fb not used
bs 4
tpwr 58
pw 4.8
di 1.000
tof 499.7
nt 4
ct 4
alock Y
gain not used
FLAGS
il n
in n
dp y
hs nn
DISPLAY
sp -250.1
wp 5498.0
vs 50
sc 0
weC 210
hzmm 26.18
is 238.73
rfl 4637 .9
rfp 3618.7
th S
ins 100.000
nm cdc ph

dmf

dseq
dres
homo

proc
fn
math

werr
wexp
wbs
wnt

PROCESSING
wtfile

ft
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f
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procplot

wft

S. 833
5.823
5.816
5.805
§.256
5.235
5.220

]
-
N
|.n

ST

S. 215
4.634

w
~N
w
Q

I

U

4. 610

o
o
ﬂn
Q

.

_K%t

4.306
4.285
4.282
4.260
3.874
3.864
3.854
3.843
3.833

o
g
o
W)

3 029
3.022
3.017

7.55{

7.58

15.21 4

7.61 1w —
8.06 L

8.19



Fig S56. 13C NMR (CDCI3, 125 MHz) of compound 3f A .
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SAMPLE DEC. & VT l J ‘
date May 11 2010 dfrq 499.829
solvent cdc13 dn H1
file exp dpwr 39
ACQUISITION dof 0
sfrg 125.696 dm yyy
tn C13 dmm w
at 1.000 dmf 11905
np 62894 dseqg .
Sw 31446.5 dres 1.0
fb not used homo n
bs 16 PROCESSING
ss 2 1b 1.0
tpwr 54 wtfile
pw 4.0 proc ft
d1 1.000 fn not used
tof 2512.2 math f
nt 1024
ct 1024 werr react
alock y wexp procplot
gain not used wbs testsn
FLAGS wnt
il n
in n
dp y
hs nn
DISPLAY
sp -1257.0
wp 28906.3
vs 100
sc 0
wcC 210
hzmm 137.65
is 500.00
rfl 10983.4
rfp 9677.5
th 9
ins 100.000

nm cdc ph
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exp25 D
SAMPLE

date May 11 2010
solvent cdc13
sample undefined

ACQUISITION
sw 31446.5
at 1.000
np 62894
bs 16
ss -4
di 1.000
nt 1024
ct 1024

TRANSMITTER
tn C13
tof 2512.2
tpwr 54
11.500

DECOUPLER
dn H1
dof 0
dpwr 39
dm nny
dmm ccw
dmf 11905
ppivi 51
pp 28.000

ig S57. DEPT of compound 3f

T

DEPT ACQUISITION ARRAYS
Jixh 140.0 array mult
mult arrayed arraydim 3
SPECIAL
temp not used i mult
gain 28 1 0.5
spin 2 1
PROCESSING - 3 1.5
1.00
fn not used
il L
wp 28906.3 ] [
sp -1257.0
rp 135.9
1p 204.1
ai cdc ph
REFERENCE
rfl 1305.0
rfp 0
PLOT
wc 210
scC 0
vs 100
hzmm 137.65
th 68
UL 1]
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Fig S58. HSQC of compound 3f
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SAMPLE FLAGS ACQUISITION ARRAYS
date May 11 2010 hs n array phase
solvent cdcli3 sspul y arraydim 256
sample undefined PFGflg v
ACQUISITION hsgivl 1003 i phase
sw 4490.3 SPECIAL 1 1
at 0.228 temp not used 2 2
np 2048 gain 20
fb not used spin
ss 32 GRADIENTS
d1 1.000 gzlvlil 1003
nt 8 gtl 0.002000
2D ACQUISITION gzlvl3 505
swl 21367.5 gt3 0.001000
ni 128 gstab 0.000500
phase arrayed F2 PROCESSING
TRANSMITTER gf 0.105
tn H1 gfs not used
sfrqg 499.829 fn 2048 il \a
tof -250.0 F1 PROCESSING
tpwr 58 gf1 0.006 F2 ]
11.100 gfsi not used ( ﬂlj
DECOUPLER procl [
dn fn1 2048 == (PP i o
dof -2515.2 DISPLAY 2.5—
dm nny sp 908.1 c~ 4
dmm ccp wp 3109.0 —
dmf 32258 sp1 3004.7 ]
dpwr 36 wpl 14523.2 é 3.0 ° °
pwx1vl s2 rfl 2154.1 °
pwx 14.300 rfp 2141.3 T
HSQC rfil 10735.3 ]
ixh 140.0 rfpl 9441.5 3.5
nulifig y PLOT Y
mult 2 wc 0.0 ]
sc 6.2 e ] o
wc2 116.2 4.0—
sc2 0 B
Vs 100 T
th 5 ] o
ai cdc ph 4.5
: j=)
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—— 7 Q
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- ]
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SAMPLE
date May 11 2010
solvent cdcl3
sample undefined
ACQUISITION
Sw 4490.3
at 0.228
np 2048
fb not used
ss 16
di 1.000
nt 8
2D ACQUISITION
swi 4490.3
ni 128
TRANSMITTER
tn H1
sfrq 499.829
tof -250.0
tpwr 58
11.100
GRADIENTS
gzlvlil 1003
gt1 0.001000
gstab 0.000500
DECOUPLER
dn C13
dm nnn

FLAGS

hs nn
sspul n
hsglvl 1003

SPECIAL
temp not used
gain 28
spin 0 ::gg:

F2 PROCESSING
sb -0.114
sbs not used
fn 2048
F1 PROCESSING

sbi -0.029
sbs1 not used
procl 1p
fnl 2048

DISPLAY
sp 927.8
wp 2911.7
spl 929.0
wpl 2907.3
rfl 2156.2
rfp 2141.3
rfl1 2155.1
rfpl 2141.2
weC 155.0
sc 10.0
wc2 155.0
sc2
Vs 100
th 7
ai cdc av
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Fig S59. COSY of compound 3f
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Fig S60. NOESY of compound 3f _ .
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exp27 NOESY
SAMPLE FLAGS
date May 11 2010 hs A M L

n
solvent cdc13 sspul v
sample undefined PFGflg Y
ACQUISITION hsglv]PECI L 1003 F2
sw 4490.3 S A
at 0.228 temp not used (ppmj A . o
np 2048 gain 28 —= i ] . ' @ O
fb not used spin 0 4 o
SS 32 F2 PROCESSING 2.5—
d1 1.000 gf 0.105 ]
nt 8 gfs not used

2D ACQUISITION 2048

fn
swl 4490.3 F1 PROCESSING 7 . A R
ni 200 gf1 0.041 é . & ED ®

TRANSMITTER gfsi1 not used 3.0 e O= ES
tn H1 procl 1p B - °
sfrq 499.829 fni 2048 -
tof =250.0 DISPLAY
tpwr 58 sp 945
11.100 wp
NOESY spl
mix .600 wpl
PRESATURATION rfl | 4
satmode nnnn rfp . . .
satpwr 0 rfil b 0o - N @i ° °
satdly 0 rfpt °
satfrq 0 -
DECOUPLER wC - &
dn C13 sc -
dm nnn  wc2 Q
sc2 a
vs
th S 4 o L
ai g
o5
=}
- X = = <
34
: 2
< ] S8 .
6.0
6.5
7.0
7 L J
7 ) *
7.5 ©
L e e A s e B e e e e e S  SREmam e
7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0



Fig S61. 1H NMR (CDCI3, 500 MHz) of compound
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Fig S62. 13C NMR (CDCI3, 125 MHz) of compound 3g
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Fig S63. DEPT of compound 3g
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Fig S65. COSY of compound 3g
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Fig S66. NOESY of compound 3g
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Fig S68. 13C NMR (CDCI3, 125 MHz) of compound 3h
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PMK-02-390 Fig S69. DEPT of compound 3h
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Fig S70. HSQC of compound 3h
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Fig S71. COSY of compound 3h
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Fig S72. NOESY of compound 3h
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Fig S73. 1H NMR (CDCI3, 500 MHz) of compound cis-3i _ :
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Fig S74. 13C NMR (CDCI3, 125 MHz) of compound cis-3i
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PMK-02-377 Fig S76. HSQC of compound cis-3i
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Fig S77. COSY of compound cis-3i
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Fig S78. NOESY of compound cis-3i
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ACQUISITION hsgivl . 1003 F2
sw : 5006.3 SPECIAL Y
at 0.205 temp  moruxEr———(PP®) -
np 2048 gain 28
b not used spin 0 B
sS 32 F2 PROCESSING
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2D ACQUISITION n _zul_ﬁ - - ¢
swl 5006.3 F1 PROCESSING 1 -
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PRESATURATION rfl 2518.3 1 -1
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PMK-02-377-f2

Fig S79. 1H NMR (CDCI3, 500 MHz) of compound trans-3i
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bs 4 temp 23.0
tpwr 58 PROCESSING
pw 4.8 wtfile
d1 1.000 proc ft
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nt 4 math f
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alock werr react
gain not used wexp procplot
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Fig S80. 13C NMR (CDCI3, 125 MHz) of compound trans-3i
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ACQUISITION dof 0
_sfrq 125.696 dm yyy
tn C13 dmm w
at 1.000 daf 11905
np 628%4 dseq
sw 31446.5 dres 1.0
b not used homo n
bs 16 temp 23
(1] 2 PROCESSING
tpwr 54 1b .
[ 4.0 wtfile
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PMK-02-377-12 Fig S81. DEPT of compound trans-3i
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sample undefined SPECIAL

ACQUISITION temp 23.0 i mult
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np 62894 PROCESSING 3 1.5
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TRANSMITTER rp 129.7
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Fig S82. HSQC of compound trans-3i

PMK-02-377-12

exp28 HS . . . .
p28 ¢ #%upplementary Material (ESI) for Organic & Biomolecular Chemistry
SAMPAE his Lournal is (c) fbAGROoyal SociethGRUTREMTONYARRNY'S
date Aug 4 2010 hs n array phase
solvent cdcl13 sspul y arraydim 256
sample undefined PFGT1 y
ACQUISITION hsglv 1003 i phase
sw 5006.3 SPECIAL 1 1
at 0.205 temp 23.0 2 2
np 2048 gain 20
b not used spin
ss 32 GRADIENTS
d1 1.000 gzivii 1003
nt 8 gti 0.002000
2D ACQUISITION gzlvi3 505
swi 21367.5 gt3 0.001600
ni 128 gstab 0.000500
phase arrayed F2 PROCESSING :
TRANSMITTER of 0.094
tn H1 gfs not used J “ l i l “
sfrq 499.829 fn 2048 -
tof -499.9 F1 PROCESSING
tpwr 58 gf1 0.006 F2 —
11.100 gfsi not used (pplll)_
DECOUPLER proci
n Ci3 fni1 d
dof -2515.2 -0—
dm nny sp i =
dem ccp  wp i
dat 32258 spi ]
dpwr 36 wpl
pwxivl 52 rf1 7 —
pwx 14.300 rfp 1-
HSQC rfl1 7
Jixh 140.0 rfp1 1
nullifig y -
mult 2 wc E
sc —
we2 2 4
sc2 4
vs 100 4
th 4 i
al cdc ph 3
N
1 -
4—
— -
T 8
5._
6_
g 7 _ .
.

140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
: ' F1 (ppm)



Fig S83. COSY of compound trans-3i
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Fig S84. NOESY of compound trans-3i
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date Apr 7 2010 dfrg 125.693
solvent cdc13 dn C13
file exp dpwr 30
ACQUISITION dof 0
sfrq 499.830 dm nnn
tn H1 dmm c
at 3.000 dmf 200
np 48000 dseq
sw 8000.0 dres 1.0
fb not used homo n
bs 4 PROCESSING
tpwr 58 wtfile
pw 4 proc ft
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tof 499.7 wmath f
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Fig S85. 1H NMR (CDCI3, 500 MHz) of compound 3]
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Fig $86. 13C NMR (CDCI3, 125 MHz) of compound 3j

# Supplementary Material (ESI) for Organic & Biomoggcular Chem|sgy enesg @ -] oo o e
pMK-02-380This journal is (c) The Royal Society of Chemistry 2010 en~o o Ne~ © o <+~
O oMW o W NN O wn o W -
expla s2pul '.: p a8 3 ’UJ - ® oo
SAMPLE DEC. & VT HJ J
date Apr 7 2010 dfrgq 499.829
solvent cdcl13 dn H1
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ACQUISITION dof 0
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np 62894 dseq
sw 31446.5 dres 1.0
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bs 16 PROCESSING
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tpwr 54 wtfile
pw 4.0 proc ft
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alock y wexp procplot
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Fig S87. DEPT of compound 3] _ :
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date Apr 7 2010 jixh 140.0 array mult
solvent cdcl13 mult arrayed arraydim 3
sample undef ined SPECIAL
ACQUISITION temp not used i mult
sw 31446.5 gain 28 1 0.5
at 1.000 spin 2 1
np 62894 PROCESSING 3 1.5
bs 16 1b 1.00
ss -4 fn not used Jl L ] l l
d1 1.000 SPECTRUM J
nt 2048 wp 28906.3
ct 2048 sp -1257.0
TRANSMITTER rp 48.8
tn c13 1p 201.1
tof 2512.2 ai cdc ph
tpwr 54 REFERENCE
11.500 rfl 13 9
DECOUPLER rfp 0
dn H1 PLOT
dof 0 wc 0
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Fig S88. 13C of compound 3j (Extracted from DEPT)
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SAMPLE DEPT ACQUISITION ARRAYS
date Apr 7 2010 jixh 140.0 array mult
solvent cdc13 mult arrayed arraydim 3
sample undefined SPECIAL
ACQUISITION temp not used i mult
sw 31446.5 gain 28 1 0.5
at 1.000 spin 2 1
np 62894 PROCESSING 3 1.5
bs 16 1b 1.00
(13 -4 fn not used
di 1.000 SPECTRUM
nt 2048 wp 28906.3
ct 2048 sp -1257.0
TRANSMITTER rp 48.8
tn c13 1p 201.1
tof 2512.2 ai cdc ph
tpwr 54 REFERENCE
11.500 rfl 1306.9
DECOUPLER rfp 0
dn H1 PLOT
dof 0 wc 210
dpwr 39 sc 0
dm nny Vs 300
dmm ccw  hzmm 137.65
dmf 11905 th 7
ppivl 51
PP 25.600
n L
II||||ITVIII|II|I|I|'I‘ITIIIIVIIYII|'|||I||III|IVIIII|II|IIl|I|III|II|I1ITIT‘[ITIT]IIII|l|lTllIIl]l||l]ll||]lilllvlll'

220 200 180 160 140 120 100 80 60 40 20 ppm



expls
SAMPLE
date Apr 7 2010
solvent cdcl13
sample undef ined
ACQUISITION
sw 31446.5
at 1.000
np 62894
bs 16
ss -4
di 1.000
nt 2048
ct 204
TRANSMITTER
tn c13
tof 2512.2
tpwr 54
11.500
DECOUPLER
dn H1
dof 0
dpwr 39
dm nny
dmm ccw
dmf 11905
pplvl 51
pp 25.600

Fig S89. 13C of compound 3j (Extracted from DEPT, Expand.)
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Jixh 140.0 array mult
mult arrayed arraydim 3
SPECIAL
temp not used i mult
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spin 0 2 1
PROCESSING 3 1.5
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SPECTRUM
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SAMPLE

date Apr 7 2010
solvent cdcl3
sample undefined

ACQUISITION
Sw 4490.3
at 0.228
np 2048
fb not used
(13 32
d1 1.000
nt 8

2D ACQUISITION

swl 21367.5
ni 128
phase arrayed

TRANSMITTER
tn H1
sfrg 499.829
tof -250.0
tpwr 58
11.100

DECOUPLER
dn C13
dof -2515.2
dm nny
dmm ccp
dmf 32258
dpwr 36
pwxivl 52
pwx 14.300
1xh 140.0
nullfig v
mult 2

FLAGS

hs n
sspul vy
PFGf1g y
hsgivl 1003

SPECIAL
temp not used
gain 20
spin

GRADIENTS
gzlvll 1003
gt1 0.002000
gzlivi3 505
gt3 0.001000
gstab 0.000500

F2 PROCESSING
gf 0.105
gfs not used
fn 2048
F1 PROCESSING

gfl 0.006
gfsi not
procl
fnl 2048

DISPLAY
sp 482.0
wp 3455.5
spl 2085.5
wpl 14961.4
rfl 716.8
rfp 703.3
rfl1 4002.6
rfpl 2728.5
wC 150.0
scC 6.2
wc2 116.2
sc2 0
vs 100
th 4
ai cdc ph

ACQUISITION ARRAYS
array phase
arraydim 256
phase

1

2

i
1
2

Fig S90. HSQC of compound 3j
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Fig S91. COSY of compound 3j
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date Apr 7 2010 hs nn . .
solvent cdc13 sspul n
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ACQUISITION SPECIAL 4 F2
sw 4490.3 temp not use
at 0.228 gain 28 (ppm)
np 2048 spin 0 —
fb not used F2 PROCESSING
SS 16 sb N
d1 1.000 sbs not used
nt 8 fn T
2D ACQUISITION F1 PROCESSING |
swl 4490.3 sbl -0.029
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TRANSMITTER procl 1p
tn H1 fn1 2048 2—
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tof -250.0 sp 266.5 B
tpwr 58 wp 3543.2
11.100 spil 262.6 7
GRADIENTS wpl 3543.2
gzlvil 1003 rfl 717.4 T
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dn c13 PLOT
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Fig S92. NOESY of compound 3j
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date Apr 7 2010 hs . R

n
solvent cdcl13 sspul y
sample undefined PFGflg y
ACQUISITION hsglvl F2 -
sw 4490.3 SPECIAL
at 0.228 temp (ppm)
np 2048 gain
fb not used spin b - - i
ss 32 F2 PROCESSING
d1 1.000 gf 5 b - - -
nt 8 gfs not used J'
2D ACQUISITION fn 2048 n o
swl 4490. F1 PROCESSING
i 200 gf1 0.041 7
TRANSMITTER gfsi not used 2
tn procil 1p
sfrq 499.829 fni1 2048 J
tof -250.0 DISPLAY
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NOESY spl 311.4 B
mix 0.600 wpl 3499.3
PRESATURATION rfl 715.0 —
satmode nnnn rfp 703.3
satpwr 0 rfil 716.3 3
satdly 0 rfpl 703.3
satfrq 0 PLOT 7
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Fig S93. 1H NMR (CDCI3, 500 MHz) of compound 3k
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bs 4 temp 23.0
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pw 4.8 wtfile
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tof 499.7 fn not used
nt 4 math f
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alock werr react
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file exp dpwr 39
ACQUISITION dof 0
sfrq 125.696 dm yyy
tn Ci13 dmm w
at 1.000 dmf 11905
np 62894 dseqg
sw 31446.5 dres 1.0
fb not used homo n
bs 16 temp 23.0
ss 2 PROCESSING
tpwr 54 1b
pw 4.0 wtfile
di 1.000 proc ft
tof 2512.2 fn not used
nt 2048 math f
ct 2048
alock y werr react
gain not used wexp procplot
i FLAGS wbs testsn
il n wnt
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dp v
hs nn
DISPLAY
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Fig S94. 13C NMR (CDCI3, 125 MHz) of compound 3k



Fig S95. DEPT of compound 3k
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SAMPLE DEPT ACQUISITION ARRAYS
date Aug 7 2010 jixh 140.0 array mult
solvent cdcl3 mult arrayed arraydim 3
sample undefined SPECIAL

ACQUISITION temp 23.0 i mult
sw 31446.5 gain 30 1 0.5
at 1.000 spin 2 1
np 62894 PROCESSING 3 1.5
bs 16 1b 1.
ss -4 fn not used l, J
d1 1.000 __SPECTRUM 1 |
nt 2048 wp 28906.3
ct 2048 sp -1257.0
TRANSMITTER rp 129.9
tn c13 1p 215.7
tof 2512.2 ai cdc ph
tpwr 54 REFERENCE
11.500 rfl 1305.0
DECOUPLER rfp 0
dn H1 PLOT
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dpwr 39 sc 0
dm nny vs 150
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ppivl 51
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PMK-02-394 Fig S96. HSQC of compound 3k

exp8 gHSQC . X .
# Supplementary Material (ESI) for Organic & Biomolecular Chemistry
SA e i i i i AYS
date allg T pp{gal js(c) THéABYal Socigty SEHEFARIGNOOTA NS
solvent cdc13 sspul y arraydim 256
sample undefined PFGflg y
ACQUISITION hsgivl 1003 i phase
Sw 4490.3 SPECIAL 1 1
at 0.228 temp 23.0 2 2
np 2048 gain 20
fb not used spin 0
sSs 32 GRADIENTS
dli 1.000 gzlvii 1003
nt 8 gt1 0.002000
2D ACQUISITION gz1v13 505
swl 21367.5 gt3 0.001000
ni 128 gstab 0.000500
phase arrayed F2 PROCESSING -
TRANSMITTER of 0.105
tn H1 gfs not used l
sfrq 499.829 fn 2048 J
tof =250.0 F1 PROCESSING
tpwr 58 gfl 0.006 F2
pw 11.100 gfs1 not used o
- DECOUPLER procl 1p (ppm)
dn Ci3 fn1 2048
dof -2515.2 DISPLAY 7 —
dm nny sp 2 - -
dmm ccp wp 3753.6— 4 |
dmf 32258 sp1 1279.8
dpwr 36 wpl 18446.2 7
pwx1vi 52 rf1 2359.8 2
pwx 14.300 rfp 2345.2 B 4
HSQC rfll 10902.9
jixh 140.0 rfpl 9616.0 7
nulilfig y PLOT h
mult 2 wc 150.0 4
sc 2 |
wcz 116.2 3
sc2 0 b
vs 100 B
th | ®
ai cdc ph
4
] :
i=]
5_
6
— -
7_
—_— 7 -
~—— N -
g

|1-l|||r'-vvu|rvru]v-|-|||.||r|:|].u|r]:|||]v--r|--|r|-.v.lr..-]rr.|]||-:
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expé gcos# Supplementary Material (ESI) for Organic & Biomolecplaf|Che!
#LEEThis journal is (c) ;I'mesgoyal Society of Chemistry 201

SAMP

date Aug 7 2010
solvent cdc13
sample undefined

ACQUISITION
sw 4490.3
at 0.228
np 2048
fb not used
Ss 16
di 1.000
nt 8

2D ACQUISITION

swl 4490.3
ni 128

TRANSMITTER
tn H1
sfrqg 499.829
tof -250.0
tpwr 58
11.100

GRADIENTS
gzlvil 1003
gt1 0.001000
gstab 0.000500

DECOUPLER
dn C13
dm nnn

hs
sspul
hsgivi
SPECIAL
temp
gain
spin
F2 PROCES:
sb
sbs no
fn
F1 PROCESS
sb1
sbs1 no
procl
fnil
DISPLAY
sp
wp
spl
wpl
rfl
rfp
rfll
rfpl
PLOT
wc
sc
wc2
sc2
vs
th
ai cdc av

nn

n
1003
30

-0.114
t used
2048
ING
-0.029

t used
1p
2048

487.9
3341.4

489.0
3345.8
2361.6
2345.2
2360.5
2345.2

155.0
10.0
155.0
0

100

5

Fig S97. COSY of compound 3k
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Fig S98. NOESYof compound 3k

PMK~-02-394
exp? NoedySupplementary Material (ESI) for Organic & Biomolecular {themjstry
# This journal is (c) The Royal Society of Chemistry 201
SAMPLE FLAGS
date Aug 7 2010 hs n I
solvent cdc13 sspul y s
sample undefined PFGflg v —
ACQUISITION hsglivl 003 F2
sw 4490.3 SPECIAL
at 0.228 temp (ppm) -
np 2048 gain - - - -
fb not used spin
sSs 32 F2 PROCES —
dl 1.000 gf 0.105
nt 8 gfs not used B
2D ACQUISITION fn 2048
swl 4490.3 F1 PROCESSING 2
i 2 ofl 0.041 4 -
TRANSMITTER gfsi1 not used b
tn H1 procl p
sfrqg 499.829 fni 2048 T
tof -250.0 DISPLAY
tpwr 58 sp 472.2 h
11.100 wp 3359.0
NOESY spl 473.0 h
mix 0.600 wpl 3354.6
PRESATURATION rfl 2359.7 3
satmode nnnn rfp 2345.2 i
satpwr 0 rfll 2358.9
satdly 0 rfpl 2345.2 i
satfrq 0 PLOT — P a8 o)
DECOUPLER wc 155.0 |
dn C13 sc 10.0
dm nnn  wc2 155.0 B
sc2 0
vs 100 -
th 1 4
ai ph 4
— | » O *
— o - &
4
5_
8_
7_

F1 (ppm)
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expl3 s2pul

SA Supplementary %eriz;é(gg) for Organic & Biomolecular C = mi
date A is iQyrgal 4 ¢ & RoyalsSgsigty of Chemistry 2010
dn c13

solvent cdc13
file exp
ACQUISITION

sfrq 499.830
tn H1
at 3.000
np 48000
sw 8000.0
fb not used
bs 4
tpwr 58
pw 4.8
d1 1.000
tof 499.7
nt 4
ct 4
alock

gain not used

FLAGS
il. n
in n
dp y
hs nn
DISPLAY

sp -250.1
wp 5498.0
vs 100
sc 0
wC 210
hzmm 26.18
is 297.68
rfl 4638.4
rfp 3618.7
th

ins 100.000

Fig S99. 1H NMR (CDCI3, 500

dpwr 30
dof 0
dm nnn
dmm c
dmf 200
dseq

dres 1.0
homo n
tem 23.0

PROCESSING

wtfile

proc ft
fn not used
math f
werr react
wexp procplot
wbs

wnt wft

—1.577
—
—

1.388
1.242
1.228

6.45 <~
8:88=

6.83 €

6.77 €

20.18 <

6.63-C



C 1 3 g D eC trum 0 f Fig S100. 13C NMR (CDCI3, 100 MHz) of compound 3|

# Supplementary Material (ESI) for Organic & Biomolecular Chemistry
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a ~ w 0 o o0 <9 ~ oS S o ¥ m oAy Current Data Parameters
NAME PMK-02-3395
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20100307
Time 12.51
. INSTRUM spect
PROBHD 5 mm GNP 1H
PULPROG zgpg30
0 65536
SOLVENT CDC13
NS 512
DS 4
SWH 25125.629 Hz
FIDRES 0.383387 Hz
AQ 1.3042164 sec
RG 256
DW 19.900 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
di1 0.03000000 sec
d12 0.00002000 sec
============ CHANNEL f{ ==s===========
NUC1 13C
P1 10.00 usec
PL1 0.00 dB
SFO1 100.6237959 MHz
============ CHANNEL f2 =======s======
CPDPRG2 waltz16
Nuc2 1H
PCPD2 90.00 usec
PL2 -3.00 dB
PL12 15.60 dB
PL13 18.60 dB
SF02 400.1326008 MHz
F2 - Processing parameters
SI 32768
SF 100.6127731 MHz
WOW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.40
1D NMR plot parameters
CX 20.00 cm
F1iP 220.000 ppm
L T T S F1 2213481 e
F2pP 0.000 ppm
T T T T I T T T T I T T T T I T T T T x T T T T ‘ T T T T | T T T T l T T T T ‘ F2 000 HZ
200 175 150 125 100 75 50 25 PPMCH 11.00000 ppm/cm

HZCM 1106.74048 Hz/cm
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# Supplementary Material (ESI) for Organic & Biomolecular Chemistry
expl5 DBPThis journal is (c) The Royal Society of Chemistry 2010

SAMPLE

date Aug 10 2010
solvent cdc13
sample undefined

ACQUISITION
sw 31446.5
at 1.000
np 62894
bs 16
SS -4
d1 1.000
nt 512
ct 512

TRANSMITTER
tn Ci13
tof 2512.2
tpwr 54
11.500

DECOUPLER
dn H1
dof 0
dpwr 39
dm nny
dmm ccw
dmf 11905
ppivl 51
pp 28.000

Fig S101. DEPT of compound 3|

DEPT ACQUISITION ARRAYS

Jixh 140.0 array mult
mult arrayed arraydim 3

SPECIAL
temp 23.0 i mult
gain 24 1 0.5
spin 0 2 1

PROCESSING 3 1.5
1b 1.00
fn not used [ l l
wp 28906.3
sp ~-1257.0
rp 122.7
1p 233.3
al cdc ph

REFERENCE
rfl 1305.0
rfp 0

PLOT
wc 210
sc 0
vs 200
hzmm 137.65
th 68
" ll
|1 L L
|| I e
| SIS JNL AL L L O L L L L L L L B L L L L L L L L L L L L L L [ L L L [ L L B B L |
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Fig S102.

samft g his journal is (c) Fha&oyal Societx@é&ﬁr{aﬁw 2RARYys

date Aug 10 2010
solvent cdc13
sample undefined
ACQUISITION
Sw 8000.0
at 0.128
np 2048
fb not used
SSs 32
dl 1.000
nt 8
2D ACQUISITION
swil 21367.5
ni 128
phase arrayed
TRANSMITTER
tn H1
sfrq 499.830
tof 499.7
tpwr 58
11.100
DECOUPLER
dn C13
dof -2515.2
dm nny
dmm ccp
dmf 32258
dpwr 36
pwx1vl 52
pwx 14.300
HSQC
Jjixh 140.0
nullfilg y
mult 2

HSQC of compound 3l

hs n array phase
sspul y arraydim 256
PFGT1g y
hsglivl 1003 i phase
SPECIAL 1 1
temp 23.0 2 2
gain 20
spin
GRADIENTS
gzlivii 1003
gtl 0.002000
gzlvi3 505
gt3 0.001000
gstab 0.000500
F2 PROCESSING
of 0.059 1
gfs not used
¥n 2048 J " ~
F1 PROCESSING
gfl 0.006 Fz 4
gfsi not used (
procl p m
2048 PP I
DISPLAY 1-
sp 96.9 J
wp 3887 -
spi1 1186.9 7 =
wpl 16401.2 B T
rfl 3156.6 B
rfp 2136.3 2—
rfll 11005.4
rfpl 9709.2 7 )
Lot b '
wcC 150.0 -
sc 6.2 i
wc2 116.2
sc2 0 3
vs 100 —
th 4 J -
ai cdc ph _{] i
— -
4a
—— 7 o
“e— T o
5_
6—
—— | P -
e 7 .
L B B 5 L B B e e e o
130 120 110 100 90 80 70 60 50 40 30 20 10

F1 (ppm)
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explé gCOSy

SAMPLE
date Aug 10 2010
solvent cdcl3
sample undef tned
ACQUISITION
sw 4001.6
at 0.128
np 1024
fb not used
ss 16
di 1.000
nt 8
2D ACQUISITION
swl 4001.6
ni 128
TRANSMITTER
tn H1
sfrgq 499.829
tof -489.9
tpwr 58
w 11.100
- GRADIENTS
gzlivit 1003
gtl 0.001000
gstab 0.0006500
DECOUPLER
dn C13
dm nnn

FLAGS

hs nn
sspul n
hsgivl

SPECIAL
temp
gatn
spin

F2 PROC
sb
sbs
fn 1024
F1 PROCESSING

sbl -0.032
sbs1 not used
procl 1
fnl 1024

DISPLAY
sp 323.4
wp 3399.8
spl 331.6
wpl 3392.0
rfl 2156.8
rfp 2136.3
rfll 2156.4
rfpil 2136.3

PLOT

weC 155.0
sc 10.0
wec2 155.0
sc2 0
vs 100
th

Fig S103. COSY of compound 3l

upplementary Material (ESI) for Organic & Biomolecular Chemistry
his journal is (c) The Royal Society of Chemistry 2010




Fig S104. NOESY of compound 3|
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SAMPLE FLAGS
date Aug 10 2010 hs l
solvent cdc13 sspul
sample undefined PFGflg
ACQUISITION hsgivi
sw 4001.6 SPECIAL
at 0.128 temp
np 1024 gain
b not used spin
SS 32 F2 PROC -
d1 1.000 gf - " -
nt 8 gfs
2D ACQUISITION fn
swl 4001.6 F1 PROCESSIN
200 gfl 04
TRANSMITTER gfsi not used )
tn H1 procil 1p 2 P
sfrq 499.829 fni 1024 °
tof -499.9 DISPLAY 1
tpwr 58 sp 307.5 4
pw 11.100 wp 3384.2 A
NOESY spl 292.5
mix 0.600 wpl 3392.0 7
PRESATURATION rfi 2157.0
satmode nnnn rfp 2136.3 7
satpwr 0 rfll 2156.4
satdly 0 rfpl 2136.3 3
satfrq 0 PLOT
DECOUPLER wC 155.0 ]
dn Cc13 sc ) 10.0 i
dm nnn  wc2 155.0 — ° =+ - (@) L]
sc2 0 | o
vs 100
th _ B - - ) o Qméxoa
ai ph °
4__
¢ O * .
& a .
5
G_
T N ™ 0  §
—_— 7 ®) [ °
00
—_— 71 o
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exp33 s2pul

SAMPLE
date Aug 10 2010
solvent Acetone
file /export/home/~
vamrl/vnmrsys/data~
/PMK/PMK-02-393/0x~

idized/H.fid
ACQUISITION

sfrqg 499.832
tn H1
at 3.000
np 48000
Sw 8000.0
fb not used
bs 4
tpwr 58
pw 4.8
dl 1.000
tof 4%99.7
nt 4
ct 4
alock y
gain not used

LAGS
il n
in n
dp y
hs nn

DISPLAY

sp - 0
wp 5498.0
Vs 100
sc 0
wc 210
hzmm 26.18
is 251.31
rfl 2035.9
rfp 1024.7
th 5
ins 100.000
nm cdc ph

Fig S105. 1H NMR (acetone-d6, 500 MHz) of compound 3m

Matenal (ESI) for Organic & Biomolecular Chemistry
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DEC. & VT
dfrq 125.694
dn c13
dpwr 30
dof 0
dm nnn
dmm c
dmf 200
dseq
dres 1.0
homo n
PROCESSING
wtfile
proc ft
fn not used
math f
werr
wexp wft
wbs wft
wnt wft
J ! L
T T [ T T T ] T T T T I T T T I T T T T T T { T T T T ' T T T T ] T T T T Y T T T ] T T ] T
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pPMK-02# Bppleraariedy Material (ESK forOrganlc&B|omo|ecu|arChem|stry= AmHe © - © magm—-g b & 32
expu#Thlsiournalls()TheRoyalgpometyofChemlstry2010°’ 3 §§§§ E S @ S-S 8 X E R
SAMPLE DEC. & YT L\\EgiiLJ
date Aug 10 2010 dfrqg $99.832
solvent Acetone dn H1
ile exp dpwr 39
ACQUISITION dof 0
sfrq 125.697 dm yyy
tn Ci3 dmm w
at 1.000 dmf 11905
np 62894 dseq
Sw 31446.5 dres 1.0
fb not used homo n
bs 16 PROCESSING
sS 2 1b 1.00
tpwr 54 wtfile
pw 4.0 proc ft
di 1.000 fn not used
tof 2512.2 math f
nt 4096
ct 4096 werr
alock wexp wft
gain not used wbs wft
FLAGS wnt
il n
in n
dp y
hs nn
DISPLAY
sp -1190.0
wp 28906.3
vs 400
sc 0
wcC 210
hzmm 137.65
is 500.00
rfl 4941.4
rfp 3750.4
th 7
ins 100.000
nm cdc ph
l|||l|llll'IXll]l|Il]lllI]ITV1|l||||llll'IIII]ITI1IV11I[Ill]]11||[lIIIITIITT|IIIIITII]|IIYIITI|[VYII!|IIV]I|III'ITT
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. Fig S106. 13C NMR (acetone-d6, 125 MHz) of compound 3m



Fig S107. 1H NMR (acetone-d6, 500 MHz) of compound 3m

PMK= °%$'§%f>p?é‘r?1%hﬁﬂ/ Material (ESI) for Organlo&;ﬁ@@deu@

exp33 # Thjmujpurnal is (c) The Royal Society of Cnemrst

SAMPLE
date Aug 10 2010
solvent Acetone
file /export/home/~
vamrl/vnmrsys/data~
/PMK/PMK-02-393/0x~

idized/H.fid
ACQUISITION
sfrq 499.832
tn H1
at 3.000
np 48000
sw 8000.0
fb not used
bs 4
tpwr 58
pw 4.8
di 1.000
tof 499.7
nt 4
ct 4
alock y
gain not used
FLAGS
il n
in n
dp y
hs nn
DISPLAY
sp -250.0
wp 5498.0
Vs 100
scC 0
we 210
hzmm 26.18
is 251.31
rfl 2035.9
rfp 1024.7
th 5
ins 100.000
nm cdc ph

p% TNONONLTNDONITWONODWOWISILTOWMANDIDADNDMNMODMODOONDNLTOOLANTOIMOWANNGD
MO AT NNDOD A~ DONMeACHD OWMLNTMOHAWODODONNOVOLMHWLLLNESTVLONSSIETMNMONOND
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l\r\.NNNI\!\'\'\'\QQQQQQQQQQQMMMMM(’)NNNNNNNNNNNNNNNN—‘—*—O—!d—I—!—!—I—!—;
DEC. & VT
dfrq 125.694
dn C13
dpwr 30
dof 0
dm nnn
dmm [
dmf 200
dseq
dres 1.0
homo n
PROCESSING
wtfile
proc ft
fn not used
math f
werr
wexp wft
wbs wft
wnt wft
l L ) N
T T I T T T l T T T T ( T T T L I T T T T T T { T T T T ' T LA T ’ T T T T 1 T T T ]' T T I T T
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pplementary Material (ES
exp3s ﬁ#is journal is (c) The Royal

SAMPLE

date Aug 10 2010
solvent Acetone
sample undefined

ACQUISITION
sw 31446.5
at 1.000
np 62894
bs 16
ss -4
d1 1.000
nt 1024
ct 1024

TRANSMITTER
tn c13
tof 2512.2
tpwr 54
11.500

DECOUPLER
dn H1
dof 0
dpwr 39
dm nny
dmm ccw
dmf 11905
ppivl 51
pp 28.000

Fig S108. DEPT of compound 3m
1) for Organic & Biomolecular Chemistry
Society of Chemistry 2010
DEPT ACQUISITION ARRAYS
Jixh 140.0 array muit
mult hrrayed arraydim 3
SPECIA
temp not used i mult
gain 30 1 0.5
spin 0 2 1
PROCESSING 3 1.5
:b 1.0:
n net use
Ll 1 L1
wp 8906.3
sp r1189.1
rp -128.5
p 186.5
al cdc ph
REFERENCE
rfl 1190.0
rfp 0
PLOT
we 210
SC 0
Vs 100
hzmm 137.65
th 68
Ll 1 | |
L ) L1 |
IIY"]IT‘III!l'|llllIlIli]llllllYV!’lll'llT'T]"lVlTlTTTT'[lIIll'l']['Tl|l|Ill]lllllllll]Illll'lll[|lll|llll]'l]'|llll
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Fig S109. Another DEPT of compound 3m

PMK-02-393-ox idized .
exp3s BEupplementary Material (ESI) for Organic & Biomolecular Chemistry

shwgLpioumalis (¢) The Rigygl Society of IGTIYRY &0 Wknavs

date Aug 10 2010 jixh 140.0 array mult
solvent Acetone mult arrayed arraydim 3
sample undef ined SPECIAL
ACQUISITION temp not used i mult
sw 31446.5 gain 30 1 0.5
at 1.000 spin 2 1
np 62894 PROCESSING 3 1.5
bs 16 1b 1.00
sS -4 fn not used
a1 1.000  _ SPECTRUM /I 1 | | |
nt 1024 wp 31445.6 ]
ct 1024 sp -1189.1
TRANSMITTER rp -128.5
tn Ci3 1p 186.5
tof 2512.2 ai cdc ph
tpwr 54 REFERENCE
11.500 rf1° 1190.0
DECOUPLER rfp 0
dn H1 PLOT
dof 0 wc 210
dpwr 39 sc 0
dm nny vs 100
dam ccw  hzmm 149.74
dmf 11905 th 68
ppivl 51
pp 28.000

Ll 1 1 lle

| AL LN LA L L L L L L L L L L L L L L 0 L L L L L L L L L0 L L L L L B
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Fig S110. HSQC of compound 3m

upplementary Material (ESI) for Organic & Biomolecular Chemistry
expA8ThigH8@Fnal is (c) The Royal Society of Chemistry 2010

SAMPLE

date Aug 10 2010
solvent Acetone
sample undefined

ACQUISITION
sw 5006.3
at 0.205
np 2048
fb not used
ss 32
d1 1.000
nt 8

2D ACQUISITION

swil 21367.5
ni 128
phase arrayed

TRANSMITTER
tn H1
sfrq 499.831
tof -499.9
tpwr 58
11.100

DECOUPLER
dn C13
dof ~2515.1
dm nny
dmm ccp
dmf 32258
dpwr 36
pwx1ivi 52
pwx 14.300

HSQC

Jixh 140.0
nulifilg y
mult 2

FLAGS

hs n array
sspul y arraydim
PFGT1g y
hsgivl 1003

SPECIAL
temp not used
gain 20
spin

GRADIENTS
gzlvlil 1003
gt1 0.002000
gzivi3 505
gt3 0.001000
gstab 0.000500

F2 PROCESSING
af 0.094
gfs not used
fn 2048
F1 PROCESSING

gf1 0.006
gfsi not used
procl p
fnl

DISPLAY
sp 796.0
wp 3040.9
spl 1155.9
wpl 16255.2
rfl 4033,
rfp 3519.3
rfll 15965.0
rfpl 14783.7

PLOT ——

wC 150.0
scC 6.2
wc2 116.2
sc2
vs 100
th 5
ai cdc ph

ACQUISITION ARRAYS

phase
256

phase
1

2

'o

LN L L L L L L LY L L L L L N L B L A L M L L L N B ) L s
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SAMPLE

date Aug 10 2010
solvent Acetone
sample undefined

ACQUISITION
sw 5006.3
at 0.205
np 2048
fb not used
SsS 16
di 1.000
nt 8

2D ACQUISITION

swl 5006.3
ni 128

TRANSMITTER
tn H1
sfrq 499.831
tof -499.9
tpwr 58
11.100

GRADIENTS
gzlvil 1003
gtl 0.001000
gstab 0.000500

DECOUPLER
dn C13
dm nnn

FLAGS
hs nn
sspul n
hsglvl 1003

SPECIAL
temp not used
gain 30
spin 1]

F2 PROC
sb =-0.1
sbs not used
fn 2048
F1 PROCESSING
sb1l -0.026
sbs1 not used
procl Tp
fnl 2048
stpLﬂ——%

sp 791.4
wp 3006.7
spl 777.4
wpl 3011.6
rfl 2789.2
rfp 2275.2
rfl1 2788.5
rfpl 2275.2

PLOT
we 155.0
scC 10.0
wc2 155.0
sc2 0
vs 100
th 9

|

i

Fig S111. COSY of compound 3m
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exp37 NOESY
SAMPLE
date Aug 10 2010
solvent Acetone
sample undefined
ACQUISITION
sw 5006.3
at 0.205
np 2048
fb not used
sS 32
d1 1.000
nt 8
2D ACQUISITION
swl 5006.3
ni 200
TRANSMITTER
tn H1
sfrg 499.831
tof -499.9
tpwr 58
w 11.100
NOESY
mix 0.600
PRESATURATION
satmode nnnn
satpwr 0
satdly 0
satfrq
DECOUPLER
dn C13
dm nnn

FLAGS
hs n
sspul y
PFGflg y
hsgivl 1003
SPECIAL
temp
gain
spin
F2 PROCESSING
gf 0.094
gfs not used
fn 2048
F1 PROCESSING
gfl 0.037
gfs1 not used
procl
fnl 048
DISPLAY
sp 852.4
wp 2952.9
sp1 855.6
wpl 2957.8
rfl 2791.7
rfp 2275.2
rfl1 2788.5
rfpl 2275.2
PLOT
wc 155.0
scC 10.0
wc2 155.0
sc2 0
vs 100
th 1
ai ph

|

ﬁ

Fig S112. NOESY of compound 3m
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PMK-02-404-f2-oxidiz

Fig S113. 1H NMR (acetone-d6, 500 MHz) of compound 3n

#SupplementaryMatenal(ESI)forOrganlc&BlomolecularChsrﬁs'& 8- E A A i IR ERE-F RS- R b b S E R el i b A R k- Badic
exp38  s2guihis journal is (c) The Royal Society of Chemistry 2010~ S NN @9e9 nhggeanassananataegl i1t 7raresasssaaaanananes
o w v TSI TNOMONMOMOMONNNNNNNNNNNNNNNNNASAAAA A OO
SAMPLE DEC. & VT
date Aug 21 2010 dfrqg 125.694
solvent Acetone dn C13
file /export/home/~ dpwr 30
vamri/vnmrsys/data~ dof 0
/PMK/PMK-02-404/F2~ dm nnn
-oxidized/H.fid dmm c
ACQUISITION dmf 200
sfrq 499.832 dseq
tn H1 dres 1.0
at 3.000 homo n
np 48000 tem 23.0
Sw 8000.0 PROCESSING
fb not used wtfile
bs 4 proc ft
tpwr 58 fn not used
pw 4.8 math f
di 1.000
tof 499.7 werr
nt 4 wexp wft
ct 4 wbs wft
alock y wnt wft
gain not used
FLAGS
il n
in n
dp Y
hs nn
DISPLAY
sp -250.0
wp 5498.0
vs 100
sc 0
weC 210
hzmm 26.18
is 300.47
rfl 2035.6
rfp 1024.7
th
ins 100.000
nm cdc p
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Fig S114. 13C NMR (acetone-d6, 125 MHz) of compound 3n

Moo o W o~
STANDARD CA#BSNppmﬂ@mdwatgrﬁl%ESI) for Organic & Biom‘glecu?ar Cﬁ%mistry

# This j li TedRgyal i i ®
exp3t  szpu) is journal is (c) Igag gya Society of Chemlstr)E;QOKE »

115.704
90.490
68.660
§5.901

131.677
111.046
103.044

SAMPLE DEC. lﬁ

date Aug 23 2010 dfrg 99.832
solvent Acetone dn H1
file exp dpwr 39

ACQUISITION dof 0
sfrq 125.697 dm yyy
tn Ci3 dmm w
at 1.000 dmf 11905
np 62894 dseq
sw 31446.5 dres 1.0
fb not used homo n
bs 16 PROCESSING
SS 2 1b 1.00
tpwr 54 wtfile’
pw 4.0 proc ft -
d1 1.000 fn n¢t used
tof 2512.2 math f
nt 2048
ct 208 werr
alock y wexp wft
gain not used wbs wft

FLAGS wnt
il n
in n
dp y
hs nn
DISPLAY

sp -1190.0
wp 28906.3
vs 1496
sc 0
weC 210
hzmm 137.65
is 500.00
rfl 4941.4
rfp 3750.4
th 10
ins 100.000

nm cdc ph

1
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exp34 s2pul

SAMPLE
date Aug 23 2010
solvent Acetone
file exp

ACQUISITION

sfrq 125.697
tn C13
at 1.000
np 62894
Sw 31446.5
fb not used
bs 16
Ss 2
tpwr 54
pw 4.0
d1 1.000
tof 2512.2
nt 2048
ct 2048
alock y
gain not used

FLA
il n
in n
dp y
hs nn

DISPLAY
sp 3519.1
wp 501.9
vs 2117
sc 0
we 210
hzmm 2.39
is 500.00
rfl 4941.4
rfp 3750.4
th 7
ins 100.000

nm cdc ph

_ a0 O _1 _
# Supplementary Material (ESI) for Organic & Biomolecular Chemistry 33 g5 B 5 o @ @ >
PMK-02-40Thit2joaxrdliised) The Royal Society of Chemistry 2010 AN He rm P S -
e fe R 4 <] I I &
ol | | |
DEC. & VT
dfrq 499.832
dn H1
dpwr 39
dof 0
dn yyy
dmm w
dmf 11905
dseq
dres 1.0
homo n
PROCESSING
b 1.00
wtfile
proc ft
fn not used
math f .
werr
wexp wft
wbs wft
wnt
T T T T I T T T T T T T T T I T T T T I T T T T I T T T T I T
31.5 31.0 30.5 30.0 29.5 29.0 28.5 ppm

Fig S115. 13C NMR (acetone-d6, 125 MHz) of compound 3n (Expand).



Fig S116. DEPT of compound 3n

PMK-02-4045 K35 A BARES, Material (EBI) for Organic & Biomolecular Chemistry
exp3s DE#pPRhis journal is (c) The Royal Society of Chemistry 2010

SAMPLE DEPT ACQUISITION ARRAYS
date Aug 21 2010 jixh 140.0 array mult
solvent Acetone mult grrayed arraydim
sample undefined SPECIAY
ACQUISITION temp 23.0 1 mult
sw 31446.5 gain 30 1 0.5
at 1.000 spin 0 2 1
np 62894 PROCESSING 3 1.5
bs 16 1b 1.00
ss -4 fn nqt used | | l ] .J
d1 1.000 - ——-
nt 1024 wp 8906.3
ct 1024 sp 1257.3
TRANSMITTER rp -33.9
tn Cc13 1p 130.4 N
tof 2512.2 ai cdc ph
tpwr 54 REFERENGE
11.500 rfl 3573.8
DECOUPLER rfp 2279.1
dn, H1 PLOT
dof 0 wc 210
dpwr 39 sc 0
dm nny vs 400
dmm ccw  hzmm 137.65
dmf 11905 th 14
ppivl 51

pp 28.000 .

SRR FERERON 0 VO A ’ i { - U..L .
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Fig S117. HSQC of compound 3n
PMK—0 Z#%ﬁl%?ﬁéﬁf’aﬁﬁaterial (ESI) for Organic & Biomolecular Chemistry

exp38 #gHsqgournal is (c) The Royal Society of Chemistry 2010

SAMPLE FLAGS ACQUISITION ARRAYS
date Aug 21 2010 hs n array phase
solvent Acetone sspul y arraydim 256
sample undefined PFGflg y
ACQUISITION hsglvl 1003 i phase
sw 4490.3 SPECIAL 1 1
at 0.228 temp 23.0 2 2
np 2048 gain 20
fb not used spin
ss 32 GRADIENTS
d1 1.000 gzivii 1003
nt 4 gt1 0.002000
2D ACQUISITION gzivi3 505
swl 21367.5 gt3 0.001000
ni 128 gstab 0.000500
phase arrayed F2 PROCESSING
TRANSMITTER of 0.105
tn H1 gfs not used . l
sfrq 499.832 fn 2048 W WAooy y Wfininiyoi o k2 —
tof ~-250.0 F1 PROCESSING
tpwr 58 gf1 0.006 F2 a
11.100 gfs1 not used <
DECOUPLER proci (ppm)
dn Ci3 fni
dof -2515.1 DISPLAY 4
dm nny sp o
dem ccp wp 37 2 - s
def 32258 sp1 1244 1
dpwr 36 wpl 17611 4
pwxlivl §2 rf1 2268 i
pwx 14.300 rfp 2265
rfl1 98 b
Jixh 140.0 rfp1 8524 3
nullifig y i
mult 2 wc 150 -
sc 6 1
wc2 116 E
Ve 1 -
th 4— »
al cdc ph B
-
E T -
5_
6_
—— - =
7
8—
L B 0 B e B B S L e e B S
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puE 3429 1PINE DAY
g y

is Jjournal is (c
exp36 gCOSY

SAMPLE

date Aug 21 2010
solvent Acetone
sample undefined

ACQUISITION
sw 4490.3
at 0.228
np 2048
fb not used
SSs 16
d1 1.000
nt 4

2D ACQUISITION

swil 44%0.3
ni 128

TRANSMITTER
tn H1
sfrg 499.832
tof -250.0
tpwr 58
11.100

GRADIENTS
gzlivlil 1003
gtl 0.001000
gstab 0.000500

DECOUPLER
dn Ci3
dm nnn

Fig S118. COSY of compound 3n

erjal (ESI) for Organic & Biomolecular Chemistry

e Royal Society of Chemistry 2010

FLAGS
hs nn
sspul n
hsglvi
SPECIAL
temp 23.0
gain
spin
F2 PROCESSING
sb -0.114
sbs not used
fn 2048
F1 PROCESSING
sbil -0.029
sbs1 not d
procl 1p
fnl 2048
DISPLAY
sp 844.4
wp 3249.4
spl 848.5
wpl 3249.4
rfil 2380.5
rfp 2374.2
rfl1 0
rfpl 2374.2
PLOT
wC 155.0
sC 10.0
wc2 155.0
sc2 0
Vs 200
th 7

ai cdc av

L

F1 (ppm)




Fig S119. NOESY of compound 3n

# Supplementary Material (ESI) for Organic & Biomolecular Chemistry
PMK-02-408hi2ioidlil ge(t) The Royal Society of Chemistry 2010

exp37 NOESY

SAMPLE FLAGS
date  Aug 21 2010 hs n A
solvent Acetone sspul y
sample undefined PFGflg y /
ACQUISITION hsglvi 1003 F2
sw 4490.3 SPECIAL . o,
at 0.228 temp 23.0 (ppm) ) g@
np 2048 gain 4 b .
fb not used spin 0 - * hd
ss 32 F2 PROCESSING o
d1i 1.000 gf 0.105 -
nt 8 gfs not used
2D ACQUISITION fn 2048 -
swl 4490.3 F1 PROCESSING o
ni 200 gf1 B O - .-
TRANSMITTER gfsi ’
tn H1 procl 3
sfrq 499.832 fni1
tof =250.0 b
tpwr 58 sp o -
pw 11.100 wp B
NOESY spl
mix 0.600 wp% :
PRESATURATION rf
satmode nnnn  rfp 7 + - *
satpwr 0 rfll
satdly 0 rfpl 4 . =
satfrqg
DECOUPLER wC 7
dn C13 sc 4
dm nnn  wc2
sc2 -0 -
Vs N Os z
th o (&)
ai 7
5<
8_.
7_
8 =) R
I — T T ——
.8 5 3 2

F1 (ppm)




PMK-02-406-f1-oxidized

: ic & BionBlerhia SR EEE S S PRSI B30T 525052000 Y82RIR8282
expls# IementaryMatenal(ESI)for_orgamC&B_lonﬁlepm%gmmlgggs:ggmmona=r\r\mmmm~(\lmm.—cv-|-¢—|—c-1ﬂ-c—o—cao > ©
# THis journal is (c) The Royal Society of Chemisti(2010 c 0 c  c e S S S S S S ST SIS MO MO B BB ® o NN NN NN o
SAMPLE DEC. & VT
date Aug 25 2010 dfrg 125.694
solvent Acetone dn C13
file ex dpwr 30
ACQUISITION dof 0
sfrq 499.832 dm nnn
tn H1 dmm c
at 3.000 dmf 200
np 48000 dseq
sw 8000.0 dres 1.0
fb not used homo
bs 4 PROCESSING
tpwr 58 wtfile
pw 4.8 proc ft
d1 1.000 fn not used
tof 499.7 math f -
nt 4
ct 4 werr
alock y wexp wft
gain not used wbs wft
FLAGS wnt wft
it n
in n
dp y
hs nn
DISPLAY
sp -250.0
wp 5498.0
Vs 100
sc 0
wC 210
hzmm 26.18
is 570.00
rfl 2035.9
rfp 1024.7
th
ins 100.000
nm cdc p
. TV |
T T L 5 S B S S S B B B S B B s S HES
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Fig S120. 1H NMR (acetone-d6, 500 MHz) of compound 30
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Fig S121. 13C NMR (acetone-d6, 125 MHz) of compound 30

# Supplementary Material (ESI) for Organic & Biomolecular Chemistry
# This journal is (c) The Roya| Sogjety of Chemistry 2010 - - ~ ©w o - " o dmowmbon<com
m g - ~ ~ w - w0 0 N o < (2] oMo gONNO®D
PMK-02-406-T1-oxidized +q- “ @ ” o men - “ < auNTopennaN®
(D.(‘iﬂ. (-2 L3 L7 - @ W o [ ] w OoOnmooom p oo oo o » O
exp14 52pul ::: : : : :: ::: o © w mnmmulujnuu—c
SAMPLE DEC. L\ ‘ l L] J L\E?Etgt::;;é/J//J
date  Aug 25 2010 dfrg 99.829
solvent cdcl13 dn H1
file exp dpwr 39
ACQUISITION dof 0
sfrq 125.696 dm yyy
tn C13 dmm w
at 1.000 dmf 11905
np 62894 dseq
sw 31446.5 dres 1.0
fb not used homo n
bs 16 PROCESS[ING
ss 2 b 1.00
tpwr 54 wtfile -
pw 3.0 proc ft .
d1 2.000 fn npt used
tof 2512.2 math f
nt 1024
ct 1024 werr react
alock y wexp procplot
gain not used wbs testsn
FLAGS wnt
il n
in n
dp Y
hs nn
DISPLAY
sp -1257.2
wp 28906.3
vs 2000
SC 0
wc 210
hzmm 137.65
is 500.00
rfi 5593.9
rfp 3750.4
th 22
ins 100.000
nm cdc ph
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expl4a s2pul

SAMPLE
date Aug 25 2010
solvent cdc13
file exp

ACQUISITION

sfrq 125.696
tn C13
at 1.000
np 62894
Sw 31446.5
fb not used
bs 16
SS 2
tpwr 54
pw 3.0
d1 2.000
tof 2512.2
nt 1024
ct 1024
alock
gain not used

FLAGS
il n
in n
dp y
hs nn

DISPLAY
sp 3141.9
wp 1256.2
vs 750
sc 0
we 210
hzmm 5.98
is 500.00
rfl 5593.9
rfp 3750.4
th 10
ins 100.000

nm cdc ph

# Supplementary Material (ESI) for Organic & Biomolecular Chemistry 23FIFIT S
PMK-# 0 fotimedsid e xéthe Royal Society of Chemistry 2010 NpARYgL N
s3343% K.|’ b
DEC. & VT
dfrq 499.829
dn H1
dpwr 39
dof 0
dm yyy
dmm w
dmf 11905
dseq
dres 1.0
homo n
PROCESSING
1b 1.00
wtfile
proc ft -
fn not used
math f
werr react
wexp procplot
wbs testsn
wnt
T T T T | | T T T ! T T T T [ T T T T } T T T T I T T T T I T T T T l T T T | T
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"Fig S122. 13C NMR (acetone-d6, 125 MHz) of compound 30 (Expand).



# Supplementa

exp20 DEPT

SAMPLE
date Aug 25 2010

solvent Acetone
sample undef ined

ACQUISITION
sw 31446.5
at 1.000
np 62894
bs 16
ss -4
di 1.000
nt 1024

ct

TRANSMITTER
tn c13
tof 2512.2
tpwr 54
11.500

DECOUPLER
dn H1
dof 0
dpwr 39
dm nny
dmm cew
dmf 11905
ppivl 51
pp 31.000

Material (ESI)
PMK=02TAS A rgx A (3ePhe Royal S

Fig S123. DEPT of compound 30

or Organic & Biomolecular Chemistry

bciety of Chemistry 2010
DEPT)
jixh 140.0
mult 1.5
SPECIAL
temp npt used
gain 54
spin 0
PROCESS[ING
1b 1.00
fn npt used
SPECTRUM
wp P8906.3
sp -1191.0
rp ~1920.4
Tp 195.7
ai cdc ph
REFERENECE [ J
rfl J132.8
rfp 0
PLOT]
wC 210
scC 0
vs 500
hzmm 137.65
th 68
" e - ", liﬁw o )rw - " " a
Illl||!'ll]lllv]llllllvl![Ill|llll!|Illl|I|l|)l’llIllll]llllll|ll’l|!l||lII]IIIl'||II)YIllIllll]IlYIlYlll|||lTIVlll|
220 200 180 160 140 120 100 80 60 40 20 ppm



# This journal is (c) The Royal Society of Chemistry 2010

expl8 gHSQC

SAMPLE

date Aug 25 2010
solvent Acetone
sample undefined

ACQUISITION
Sw 4001.6
at 0.128
np 1024
fb not used
Ss 32
d1 1.000
nt 8

2D ACQUISITION

swl 21367.5
ni 128
hase arrayed

TRANSMITTER
tn H1
sfrg 499.831
tof -499.9
tpwr 58
11.100

DECOUPLER
dn C13
dof -2515.1
dm nny
dmm ccp
dmf 32258
dpwr 36
pwx1vi 52
pwx 14.300
1xh 140.0
nullfig y
mult 2

PMK-02-486S¥RPIBMER Y Material (ESI) for Organic & Biomolecular%‘%m?s?ryz4' HSQC of Compound 30

FLAGS ACQUISITION ARRAYS
hs n  array phase
sspul y arraydim 256
PFGTf1g y
hsgivl 1003 i phase
SPECIAL 1 1
temp not used 2 2
gain 20
spin
GRADIENTS
gzlvll 1003
gtl 0.002000
gzlvi3 505
gt3 0.001000
gstab 0.000500
F2 PROCESSING
gf 0.059
gfs not used
fn 1024 D e e o T L " " ’ oy -
F1 PROCESSING ~
gf1 0.006 F2 4
gfsi1 not used ( <j
proci 1p ppm @)
fni1 d °
DISPLAY 4 o
sp 789.6 i
wp 2884.0 E
spl 1155.3 2.5
wpl 15420.5 { ]
rfl 1894.9 ) i
rfp 1887 .4 4
rfi1 8212.3 3.0
rfpl 7030.5 q
PLOT ]
we 150.0 ] e
sc 6.2 ]
wc2 116.2 3.5 -
sc2 0 b
vs . -
th 5 ]
ai cdc ph 4.0 °
4-5__ o
g [ ]
5.0+
5.5
6.0
6.5
j . i
7.0+ d
) ]
BN B B S B L L s e e sy e B A
130 120 110 100 90 80 70 60 50 40 30 20 10

F1 (ppm)



# Supplementary Material (ESI) for Organic & Biomolecular Ch
# This journal is (c) The Royal Society of Chemistry 2010
PMK-02-406-f1-oxidized

expl6 gCOSY

SAMPLE

date Aug 25 2010
solvent Acetone
sample undefined

ACQUISITION
sw 4001.6
at 0.128
np 1024
fb not used
ss 16
d1 1.000
nt 8

2D ACQUISITION

swil 4001.6
1 128

TRANSMITTER
tn H1
sfrg 499.831
tof -499.9
tpwr 58
11.100

GRADIENTS
gzlivlli 1003
gtl 0.001000
gstab 0.000500

DECOUPLER
dn C13
dm nnn

FLAGS
hs nn
sspul
hsgivi
SPECIAL
not used

n
1003

temp
gain
spin
F2 PROC
sb
sbs
fn
F1 PROCESSING

sb1l -0.032
sbsi
procl
fnl

DISPLAY.
sp B
wp 2774.5
spl 819.0
wpl 2774.5
rfl 1898.9
rfp 1887.4
rfil 1896.8
rfpl 1887.3

PLOT

we 155.0
sc
wc2 155.0
sc2
vs 10
th 8

al cdc av

istry

Fig S125. COSY of compound 30
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expl7 NOESY
SAMPLE FLAGS
date Aug 25 2010 hs n
solvent Acetone sspul y
sample undefined PFGflg y
ACQUISITION hsgivl 3 F2
sw 4001.6 SPECIAL
at 0.128 temp (ppm) .
np 1024 gain . 0
fb not used spin B
ss 32 F2 PROCESSING 4
dl 1.000 gf 0.059 _
nt 8 gfs not used i
2D ACQUISITION fn 1024
swi 4001.6 F1 PROCESSING 2.5
i 200 gf1 0. a
TRANSMITTER gfsi 4
tn H1 procl .
sfrqg 499.831 fni1 J
tof -499.9 DISPLAY 3.0
tpwr 58 sp .
pw 11.100 wp 7
NOESY spl A
mix .600 wpl 4 <
PRESATURATION rfl 4 R
satmode nnnn rfp 3.5
satpwr 0 rfll Y
satdly 0 rfpl O
satfrq PLOT ]
DECOUPLER we . - “ %’ Ao
dn C13 sc — o
dm nnn wc2 —
sc2 4'0_ . "] O X °
vs 100 i °
th 1 o
ai ph 7 o
4.5 > L 3
i O e % e
4 o .
5.0
i @]
5.5 °
6.0 ©
- o
6.5
pu| _C)(?
- g - [ ) -
7 .0 7
N B e e e T Eo e e e e e L e o e e e LA s s o e sy e e s e
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Fig S126. NOESY of compound 30




Fig S127. HPLC analysis of racemic compound 3a. (For comparison, Table 2, entry 1)

# Supplepentary Material (ESI) for Organic & Biomolecular Chemistry
# This j*al is (c) The Royal Society of Chemistry 2010

Chromatogram Report
PMK-02-340-racemate-colm-lA-8%ipa/hex

Report produced on 2010/3/19 at - 11:00:51 by Put your name here

200 ' ' ' ' ' ' ' ' ' ' ' ' —
150 _— o @ __
o - ® - -
= _ ]
©
8 - -
'4 100 — _
s - -
‘.G | 4
Q | i
©
2 50 [ |
B N J ]

0 10 20 30
Time in minutes

2010/3/19 aW=E 10:27:29 Flow set to 1.00 at 0.00 minutes
2010/3/19 sWgE 11:00:01 Run stopped by operator

PEAK REPORT
# begin end area percent maximum time beginsas name
1 9.15 10.78 2146 49.9 111.14 9.60 Baseline
2 11.34 13.03 2151 50.1 108.96 11.78 Baseline

|
Data taken from file [A01482 PMK-02-340-racemate-colm-IA-8%ipa_hex on = *| 192010 11 00 = 11_00 .chr]

D-Star Instruments - 8424 Quarry Rd., Manassas VA 20110 - 800-DSTAR12 Page 1



Fig S128. HPLC analysis of compound 3a obtained. (Table 2, entry 1)

# Supplepentary Material (ESI) for Organic & Biomolecular Chemistry
# This j*al is (c) The Royal Society of Chemistry 2010

Chromatogram Report
PMK-02-336-chiral-colm-1A-8%ipa/hex

Report produced on 2010/3/19 at - 11:44:07 by Put your name here

L - - - T - - - T - - - T - - a—
250 — .
: : ]
200 - = .
o i _
o - ]
s 150 — N
o i i
Q - 4
(14 L 4
s - -
g 100 ]

[¢}]

© [ i
o - ]
S0 L -

0 10 20 30 40

Time in minutes

2010/3/19 asW=E 11:03:54 Flow set to 1.00 at 0.00 minutes
2010/3/19 aWxE 11:43:43 Run stopped by operator

PEAK REPORT
# begin end area percent maximum time beginsas name
1 1116 12.90 4041 100.0 172.09 11.60 Baseline

]
Data taken from file [A01483 PMK-02-336-chiral-colm-IA-8%ipa_hex on = %] 19 2010 11 43 =T 11_43 .chr]

D-Star Instruments - 8424 Quarry Rd., Manassas VA 20110 - 800-DSTAR12 Page 1



Fig S129. HPLC analysis of the mixture of racemic and chiral compound 3a obtained.
(For comparison, Table 2, entry 1)

# Supple entary Material (ESI) for Organic & Biomolecular Chemistry
# This j*al is (c) The Royal Society of Chemistry 2010

Peak Report

PMK-02-336-chiral+racemate-colm-l1A-8%ipa/hex

Report produced on 2010/3/19 at * T 01:26:19 by Put your name here

250 ' ' ' x ' ' ' x ' ' ' —
200 e
150 - .
100 - .
s0 [ \ L b
— |

o 20 40 60

Time iNn minutes

Peak# Begin End Peak Area Maximum Time Area% Begins as
1 8.68 10.42 1322 83.91 9.45 27.3 Baseline
2 11.02 12.73 3519 159.29 11.48 72.7 Baseline

. _______________________________________________________________________________________________________________________________________________________________________________________|
Data taken from file [PMK-02-336-chiral+racemate-colm-1A-8%ipa/hex]

D-Star Instruments - 8424 Quarry Rd., Manassas VA 20110 - 800-DSTAR12 Page 1



Fig S130. HPLC analysis of racemic compound 3b.

(For comparison, Table 2, entry 2)
# Supple entary Material (ESI) for Organlc & Biomolecular Chemistry
# This J*al is (c) The Royal Society of Chemistry 2010

Peak Report

PMK-02-364-racemate-colm-OD-6%ipa/Hex

Report produced on 2010/7/16 at ™ T 05:44:16 by Put your name here

~ T T T T A
150 — N

L @ J

L : 8 4
100 +— A By e
50

:-J&(*Nk | v | ' ' ' | ' ' ' |

10 20 30 40
Time in minutes

Peak# Begin End Peak Area Maximum Time Area% Begins as
1 26.55 31.12 5008 77.07 27.89 50.7 Baseline
2 36.14 41.26 4874 68.42 37.08 49.3 Baseline

. _______________________________________________________________________________________________________________________________________________________________________________________|
Data taken from file [PMK-02-364-racemate-colm-OD-6%ipa/Hex]

D-Star Instruments - 8424 Quarry Rd., Manassas VA 20110 - 800-DSTAR12 Page 1



Fig S131. HPLC analysis of compound 3b obtained. (Table 2, entry 2)

# Supple entary Material (ESI) for Organic & Biomolecular Chemistry
# This j*al is (c) The Royal Society of Chemistry 2010

Peak Report
PMK-02-364-Chiral-colm-OD-6%ipa/Hex

Report produced on 2010/7/16 at > T 05:49:10 by Put your name here

400 - - ]

300 =

L 8 4

200 - : =
Y

100 - n

| s s s | s s s | s s s | s s s |

10 20 30 40 50
Time in minutes

Peak# Begin End Peak Area Maximum Time Area% Begins as
1 35.88 41.28 8854 96.16  37.06 100.0 Baseline

. ____________________________________________________________________________________________________________________________________________|]
Data taken from file [PMK-02-364-Chiral-colm-OD-6%ipa/Hex]

D-Star Instruments - 8424 Quarry Rd., Manassas VA 20110 - 800-DSTAR12 Page 1



Fig S132. HPLC analysis of the mixture of racemic and chiral compound 3b obtained.
(SFor comparison, Table 2, ent

upple;entary Material (ESI) for Organlc & Qlomolecular Chemistry

# This j I'is (c) The Royal Society of Chemistry 2010

Peak Report

PMK-02-364-Chiral+racemate-colm-OD-6%ipa/Hex

Report produced on 2010/7/16 at ™~ T 05:46:45 by Put your name here

200 u

150 - n

100 - -

50 -

C_. h‘ s | s s s | s s s | s s s | s s s i

10 20 30 40 50
Time in minutes

Peak# Begin End Peak Area Maximum Time Area% Begins as
1 26.68 29.40 4120 75.59 27.73 34.2 Baseline
2 35.14 42.79 7942 88.31 36.64 65.8 Baseline

. ______________________________________________________________________________________________________________________________________________________________________________________________|]
Data taken from file [PMK-02-364-Chiral+racemate-colm-OD-6%ipa/Hex]

D-Star Instruments - 8424 Quarry Rd., Manassas VA 20110 - 800-DSTAR12 Page 1



Fig S133. HPLC analysis of racemic compound 3c.
# SUFRRGUNRRIESP R BRI AicQMEYRLular Chemistry

# This j l'is (c) The Royal Society of Chemistry 2010

Peak Report

PMK-02-365-racemate-colm-OD-10%ipa/Hex

Report produced on 2010/7/17 at ™ T 04:27:56 by Put your name here

500 n

400 - -

300 - X g -
200 .
100 + .
- N A

0 [ . . . | . . . | . . . | . . . | . . . | 1

(o) 10 20 30 40 50
Time in minutes

Peak# Begin End Peak Area Maximum Time Area% Begins as
1 20.18 24.02 13992 23550 21.03 50.6 Baseline
2 26.63 30.86 13674 217.21 27.63 49.4 Baseline

. ______________________________________________________________________________________________________________________________________________________________________________________________|]
Data taken from file [PMK-02-365-racemate-colm-OD-10%ipa/Hex]

D-Star Instruments - 8424 Quarry Rd., Manassas VA 20110 - 800-DSTAR12 Page 1



Fig S134. HPLC analysis of compound 3c obtained. (Table 2, entry 3)

# Supple entary Material (ESI) for Organic & Biomolecular Chemistry
# This j*al is (c) The Royal Society of Chemistry 2010

Peak Report

PMK-02-365-chiral-colm-OD-10%ipa/Hex

Report produced on 2010/7/17 at ™ T 04:26:18 by Put your name here
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|
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T
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|

800 g

T
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T
Il i l

|

400 -

T
- ]

|

200

T
i Il

] s s s | s s s |

(0] 20 40
Time in minutes

Peak# Begin End Peak Area Maximum Time Area% Begins as
1 20.28 24.92 37595 632.83  20.92 100.0 Baseline

. ____________________________________________________________________________________________________________________________________________|]
Data taken from file [PMK-02-365-chiral-colm-OD-10%ipa/Hex]

D-Star Instruments - 8424 Quarry Rd., Manassas VA 20110 - 800-DSTAR12 Page 1



Fig S135. HPLC analysis of the mixture of racemic and chiral compound 3c obtained.

(For comparison, Table 2, entry 3)
# Supplepentary Material (ESI) for Organic & Biomolecular Chemistry
# This j*al is (c) The Royal Society of Chemistry 2010

Chromatogram Report
PMK-02-365-chiral+racemate-colm-OD-10%ipa/Hex

Report produced on 2010/7/17 at ™~ T 04:23:12 by Put your name here

[T T T T T T T T T T T T T T T T ]

- 8 .

300 — —

£ 200 — —

T | J
(4]
Q

(' B © 7

o I N N

© 100 — ~ |

Q B i

s J -

N ]

0 | 1

0 10 20 30
Time in minutes

2010/7/17 aUxE 03:42:50 Flow set to 1.00 at 0.00 minutes
2010/7/17 =UnE 04:22:05 Run stopped by operator

PEAK REPORT
#  begin end area percent maximum time beginsas name
1 20.00 24.72 17725 83.5 283.50 20.87 Baseline
2 26.22 29.42 3404 16.0 72.23 27.48 Baseline

]
Data taken from file [A01792 PMK-02-365-chiral+racemate-colm-OD-10%ipa_Hex on ~ *| 17 2010 16 22 ™~ T 04_22 .chr]

D-Star Instruments - 8424 Quarry Rd., Manassas VA 20110 - 800-DSTAR12 Page 1



Fig S136. HPLC analysis of racemic compound 3d.

(For comparison, Table 2, ent%
# Supple entary Material (ESI) for Organic & Biomolecular Chemistry
# This J*al is (c) The Royal Society of Chemistry 2010

Peak Report

PMK-02-368-racemate-colm-OD-4%ipa/Hex

Report produced on 2010/7/19 at * = 08:10:52 by Put your name here

300 -

200 -

100

| s s s s | s s s s | s s s s |

5 10 15 20 25
Time in minutes

Peak# Begin End Peak Area Maximum Time Area% Begins as
1 14.68 16.24 2877 110.55 15.37 51.7 Baseline
2 16.34 18.56 2686 102.65 16.75 48.3 Baseline

. ______________________________________________________________________________________________________________________________________________________________________________________________|]
Data taken from file [PMK-02-368-racemate-colm-OD-4%ipa/Hex]

D-Star Instruments - 8424 Quarry Rd., Manassas VA 20110 - 800-DSTAR12 Page 1



Fig S137. HPLC analysis of compound 3d obtained. (Table 2, entry 4)

# Supple entary Material (ESI) for Organic & Biomolecular Chemistry
# This j*al is (c) The Royal Society of Chemistry 2010

Peak Report
PMK-02-368-chiral-colm-OD-4%ipa/Hex

Report produced on 2010/7/19 at * = 06:18:06 by Put your name here

H T T T ]
500 - s
400 ; %
300 i %
i Q ]
200 :
100 ; 4
;) | | | 110 | | | 26 | | | Z;O A

Time in minutes

Peak# Begin End Peak Area Maximum Time Area% Begins as
1 14.45 16.32 6140 183.38 14.93 100.0 Baseline

. ____________________________________________________________________________________________________________________________________________|]
Data taken from file [PMK-02-368-chiral-colm-OD-4%ipa/Hex]

D-Star Instruments - 8424 Quarry Rd., Manassas VA 20110 - 800-DSTAR12 Page 1



Fig S138. HPLC analysis of the mixture of racemic and chiral compound 3d obtained.
(For comgapi ta;l;&bt@lad?(,EemUM)mlc & Biomolecular Chemistry

# This j I'is (c) The Royal Society of Chemistry 2010

Peak Report

PMK-02-368-chiral+racemate-colm-OD-4%ipa/Hex

Report produced on 2010/7/19 at » = 06:21:34 by Put your name here

300 N
250 [ N
200 - N
150 - ; :
100 [ N

50 - -

| s s s | s s s | s s s |

(o) 10 20 30
Time in minutes

Peak# Begin End Peak Area Maximum Time Area% Begins as
1 14.63 16.39 2759 105.92 15.32 77.3 Baseline
2 16.54 18.29 812 75.10 16.85 22.7 Baseline

. _______________________________________________________________________________________________________________________________________________________________________________________|
Data taken from file [PMK-02-368-chiral+racemate-colm-OD-4%ipa/Hex]

D-Star Instruments - 8424 Quarry Rd., Manassas VA 20110 - 800-DSTAR12 Page 1



Fig S139. HPLC analysis of racemic compound cis-3e.

o Comgteargls(ggl for%pégnlg&glom ecJar Chemistry

# Sups e entary M
# This J*al is (c) The Royal Society of Chemistry 2010

Peak Report

PMK-02-371F1-racemate-colm-OD-6%ipa/Hex

Report produced on 2010/7/16 at ™ = 05:42:02 by Put your name here

600 - -

400 -

200 -

o - . . .

5 10 15 20 25
Time in minutes

Peak# Begin End Peak Area Maximum Time Area% Begins as
1 17.55 20.51 17202 285.81 18.62 50.6 Baseline
2 20.56 24.02 16784 270.22 21.30 49.4 Baseline

. ____________________________________________________________________________________________________________________________________________|]
Data taken from file [PMK-02-371F 1-racemate-colm-OD-6%ipa/Hex]

D-Star Instruments - 8424 Quarry Rd., Manassas VA 20110 - 800-DSTAR12 Page 1



Fig S140. HPLC analysis of compound cis-3e obtained. (Table 2, entry 5)

# Supple entary Material (ESI) for Organic & Biomolecular Chemistry
# This j*al is (c) The Royal Society of Chemistry 2010

Peak Report

PMK-02-371F1-chiral-colm-OD-6%ipa/Hex

Report produced on 2010/7/16 at * = 05:38:33 by Put your name here

H T T I ]

800 - =
600 - S =
I N ]

400 - .
200 - =
0 — —

o 10 20 30

Time in minutes

Peak# Begin End Peak Area Maximum Time Area% Begins as
1 20.34 23.95 30647 446.82 21.07 100.0 Baseline

]
Data taken from file [PMK-02-371F1-chiral-colm-OD-6%ipa/Hex]

D-Star Instruments - 8424 Quarry Rd., Manassas VA 20110 - 800-DSTAR12 Page 1



Fig S141. HPLC analysis of the mixture of racemic and chiral compound cis-3e obtained.

# supple 6rﬁ®,mptaf53(ea|) féraiddeni2 g entiyebjar Chemistry
# This | l'is (c) The Royal Society of Chemistry 2010

Peak Report

PMK-02-371F1-chiral+racemate-colm-OD-6%ipa/Hex

Report produced on 2010/7/16 at ™~ T 05:36:58 by Put your name here

300 - -
200 -

100 -

OT“‘b

| s s s s | s s s s | s s s s | s s s s |

5 10 15 20 25
Time in minutes

Peak# Begin End Peak Area Maximum Time Area% Begins as
1 17.70 19.82 4353 90.94 18.72 294 Baseline
2 20.56 24.04 10442 165.37 21.41 70.6 Baseline

. ____________________________________________________________________________________________________________________________________________|]
Data taken from file [PMK-02-371F1-chiral+racemate-colm-OD-6%ipa/Hex]

D-Star Instruments - 8424 Quarry Rd., Manassas VA 20110 - 800-DSTAR12 Page 1



Fig S142. HPLC analysis of racemic compound trans-3e.

# S&EJ?J glgm%g§q%ST%M)?Q%M%%%(;@CUW Chemistry
# This j*al is (c) The Royal Society of Chemistry 2010

Peak Report

PMK-02-371F2-racemate-colm-l1A-5%ipa/hex

Report produced on 2010/7/26 at * = 06:40:23 by Put your name here

500 :
400 :
300 0 g :
200 i

100 - n

| s s s s | s s s s | s s s s | s s s s |

(0] 5 10 15 20
Time in minutes

Peak# Begin End Peak Area Maximum Time Area% Begins as
1 8.56 9.71 4730 228.35 8.93 49.9 Baseline
2 10.01 11.24 4747 207.41 10.40 50.1 Baseline

. ____________________________________________________________________________________________________________________________________________|]
Data taken from file [PMK-02-371F2-racemate-colm-lIA-5%ipa/hex]

D-Star Instruments - 8424 Quarry Rd., Manassas VA 20110 - 800-DSTAR12 Page 1



Fig S143. HPLC analysis of compound trans-3e obtained. (Table 2, entry 5)

# Supple entary Material (ESI) for Organic & Biomolecular Chemistry
# This j*al is (c) The Royal Society of Chemistry 2010

Peak Report

PMK-02-371F2-chiral-colm-lA-5%ipa/hex

Report produced on 2010/7/26 at ™~ = 06:38:00 by Put your name here

600 -

400 -~ n

200 - n

| s s s s | s s s s | s s s s | s s s s |

(0] 5 10 15 20
Time in minutes

Peak# Begin End Peak Area Maximum Time Area% Begins as
1 8.38 9.7 5329 251.24 8.81 93.1 Baseline
2 9.93 10.63 398 58.78 10.27 6.9 Baseline

Data taken from file [PMK-02-371F2-racemate-colm-IA-5%ipa/hex]

D-Star Instruments - 8424 Quarry Rd., Manassas VA 20110 - 800-DSTAR12 Page 1



Fig S144. HPLC analysis of the mixture of racemic and chiral compound trans-3e obtained.
For comgarlsgg),f %ble 2

# Supple entary Material rganic & Slom ecu?ar Chemistry
# This j*al is (c) The Royal Society of Chemistry 2010

Peak Report

PMK-02-371F2-chiral+racemate-colm-lA-5%ipa/hex

Report produced on 2010/7/26 at * = 06:33:44 by Put your name here

600 -
400 -~ n

200 - g n

| s s s s | s s s s | s s s s | s s s s |

(0] 5 10 15 20
Time in minutes

Peak# Begin End Peak Area Maximum Time Area% Begins as
1 8.38 10.02 4388 206.33 8.97 59.9 Baseline
2 10.09 11.07 2943 147.92 10.45 40.1 Baseline

]
Data taken from file [PMK-02-371F2-chiral+racemate-colm-lIA-5%ipa/hex]

D-Star Instruments - 8424 Quarry Rd., Manassas VA 20110 - 800-DSTAR12 Page 1



Fig S145. HPLC analysis of racemic compound 3f.(For comparison, Table 2, entry 6)

# Supple entary Material (ESI) for Organic & Biomolecular Chemistry
# This j*al is (c) The Royal Society of Chemistry 2010

Peak Report

PMK-02-375-racemate-colm-lA-6%ipa/Hex

Report produced on 2010/7/21 at * = 03:27:28 by Put your name here

T T T T T T

150 —

| é 8 il

100 — —

50 —
(0] 5 10 15 20 25

Time in minutes

Peak# Begin End Peak Area Maximum Time Area% Begins as
1 10.61 11.78 1741 102.71 11.01 50.0 Baseline
2 12.70 14.04 1740 105.43 13.01 50.0 Baseline

. ____________________________________________________________________________________________________________________________________________|]
Data taken from file [PMK-02-375-racemate-colm-1A-6%ipa/Hex]

D-Star Instruments - 8424 Quarry Rd., Manassas VA 20110 - 800-DSTAR12 Page 1



Fig S146. HPLC analysis of compound 3f obtained. (Table 2, entry 6)

# Supple entary Material (ESI) for Organic & Biomolecular Chemistry
# This j*al is (c) The Royal Society of Chemistry 2010

Peak Report
PMK-02-375-chiral-colm-1A-6%ipa/Hex

Report produced on 2010/7/21 at » = 03:29:44 by Put your name here

400 j 4
300 ; %

: 3 :
200 j 4
-

(0] 5 10 15 20 25
Time in minutes

Peak# Begin End Peak Area Maximum Time Area% Begins as
1 12.63 14.06 3850 178.32 13.04 100.0 Baseline

. ____________________________________________________________________________________________________________________________________________|]
Data taken from file [PMK-02-375-chiral-colm-lA-6%ipa/Hex]

D-Star Instruments - 8424 Quarry Rd., Manassas VA 20110 - 800-DSTAR12 Page 1



Fig S147. HPLC analysis of the mixture of racemic and chiral compound 3f obtained.
(For comparison, Table 2, entry 6)

# Supple entary Material (ESI) for Organlc & Biomolecular Chemistry
# This J*al is (c) The Royal Society of Chemistry 2010

Peak Report

PMK-02-375-chiral+racemate-colm-lA-6%ipa/Hex

Report produced on 2010/7/21 at * = 03:31:34 by Put your name here

I I I I I I
300 =
200 - < =

I Q ]
100 |- =

o 5 10 15 20 25

Time in minutes

Peak# Begin End Peak Area Maximum Time Area% Begins as
1 10.39 11.35 1413 95.81 10.88 37.8 Baseline
2 12.45 13.40 2320 137.83 12.71 62.2 Baseline

. ____________________________________________________________________________________________________________________________________________|]
Data taken from file [PMK-02-375-chiral+racemate-colm-lA-6%ipa/Hex]

D-Star Instruments - 8424 Quarry Rd., Manassas VA 20110 - 800-DSTAR12 Page 1



Fig S148. HPLC analysis of racemic compound 3g.

(For comparison, Table 2, entry 7)

# Supple entary Material (ESI) for Organic & Biomolecular Chemistry
# This j*al is (c) The Royal Society of Chemistry 2010

Peak Report

PMK-02-379-racemate-colm-lA-6%ipa/Hex

Report produced on 2010/7/21 at * = 03:33:17 by Put your name here

T T T T T T T T T T T T T T T

150 -

100 - n

50 - -

| s s s | s s s | s s s | s s s |

(o) 10 20 30 40
Time in minutes

Peak# Begin End Peak Area Maximum Time Area% Begins as
1 13.65 15.31 1759 94.46 14.29 499 Baseline
2 16.90 18.79 1768 90.40 17.56 50.1 Baseline

. ____________________________________________________________________________________________________________________________________________|]
Data taken from file [PMK-02-379-racemate-colm-IA-6%ipa/Hex]

D-Star Instruments - 8424 Quarry Rd., Manassas VA 20110 - 800-DSTAR12 Page 1



Fig S149. HPLC analysis of compound 3g obtained. (Table 2, entry 7)

# Supple entary Material (ESI) for Organic & Biomolecular Chemistry
# This j*al is (c) The Royal Society of Chemistry 2010

Peak Report
PMK-02-379-chiral-colm-lA-6%ipa/Hex

Report produced on 2010/7/21 at * = 03:35:10 by Put your name here

] T T T ]
400 | -
300 - ) -

I N ]
200 -
100 | -

o 10 20 30

Time in minutes

Peak# Begin End Peak Area Maximum Time Area% Begins as
1 16.77 18.51 5938 204.58 17.57 100.0 Baseline

]
Data taken from file [PMK-02-379-chiral-colm-lA-6%ipa/Hex]

D-Star Instruments - 8424 Quarry Rd., Manassas VA 20110 - 800-DSTAR12 Page 1



Fig S150. HPLC analysis of the mixture of racemic and chiral compound 3g obtained.

# Stgplf)f‘-e)r gr%rrv Blgtg%?@SI-)r C!rganfcggloxor ZUIar Chemistry
# This j*al is (c) The Royal Society of Chemistry 2010

Peak Report

PMK-02-379-chiral+racemate-colm-l1A-6%ipa/Hex

Report produced on 2010/7/21 at ™ = 03:36:27 by Put your name here

150 |- o _
&

100 - -

50 -~
| s s s | s s s | s s s |

(o) 10 20 30
Time in minutes

Peak# Begin End Peak Area Maximum Time Area% Begins as
1 13.85 15.06 1529 86.55 14.31 36.8 Baseline
2 16.82 18.93 2623 111.13 17.62 63.2 Baseline

. _______________________________________________________________________________________________________________________________________________________________________________________|
Data taken from file [PMK-02-379-chiral+racemate-colm-IA-6%ipa/Hex]

D-Star Instruments - 8424 Quarry Rd., Manassas VA 20110 - 800-DSTAR12 Page 1



Fig S151. HPLC analysis of racemic compound 3h.
#Su E%’*g%@ Hqu%P(ESI;rfartargamb QBIOI¥0§2U|8I' Chemistry

# This j I'is (c) The Royal Society of Chemistry 2010

Peak Report

PMK-02-390-racemate-colm-OD-10%ipa/hex

Report produced on 2010/7/26 at * = 03:19:53 by Put your name here

300 - -
200 - n
100 /\\ K -

d i

O -0 . v Ly T

10 20 30 40 50
Time in minutes

Peak# Begin End Peak Area Maximum Time Area% Begins as
1 16.60 19.11 4085 116.60 17.41 49.2 Baseline
2 25.64 29.47 4212 104.63 26.79 50.8 Baseline

. _______________________________________________________________________________________________________________________________________________________________________________________|
Data taken from file [PMK-02-390-racemate-colm-OD-10%ipa/hex]

D-Star Instruments - 8424 Quarry Rd., Manassas VA 20110 - 800-DSTAR12 Page 1



Fig S152. HPLC analysis of compound 3h obtained. (Table 2, entry 8)

# Supple entary Material (ESI) for Organic & Biomolecular Chemistry
# This j*al is (c) The Royal Society of Chemistry 2010

Peak Report
PMK-02-390-chiral-colm-OD-10%ipa/hex

Report produced on 2010/7/26 at "~ = 03:28:38 by Put your name here

400 - -

B4

200 - -

o :

m] s s s | s s s | s s s | s s s | |

(o) 10 20 30 40
Time in minutes

Peak# Begin End Peak Area Maximum Time Area% Begins as
1 25.71 30.60 13799 244 11 26.74 100.0 Baseline

|
Data taken from file [PMK-02-390-chiral-colm-OD-10%ipa/hex]

D-Star Instruments - 8424 Quarry Rd., Manassas VA 20110 - 800-DSTAR12 Page 1



Fig S153. HPLC analysis of the mixture of racemic and chiral compound 3h obtained.

# Sup&%@@rﬂgagﬁ%) JQJQJ%@& ngme&)ar Chemistry
# This j I'is (c) The Royal Society of Chemistry 2010

Peak Report

PMK-02-390-chiral+racemate-colm-OD-10%ipa/hex

Report produced on 2010/7/26 at ™~ = 03:33:15 by Put your name here

T T T T T T T T T T T

200 -

:
-

| s s s | s s s |

10 20 30
Time in minutes

Peak# Begin End Peak Area Maximum Time Area% Begins as
1 16.57 18.87 2367 91.32 17.18 24.8 Baseline
2 25.51 29.25 7195 152.92 26.56 75.2 Baseline

. _______________________________________________________________________________________________________________________________________________________________________________________|
Data taken from file [PMK-02-390-chiral+racemate-colm-OD-10%ipa/hex]

D-Star Instruments - 8424 Quarry Rd., Manassas VA 20110 - 800-DSTAR12 Page 1



Fig S154. HPLC analysis of racemic compound cis-3i.

#(éigr;le %maR/%a§9r]’(IEEﬁp)l% angrgg(ogglecular Chemistry
# This j I'is (c) The Royal Society of Chemistry 2010

Peak Report

PMK-02-377-racemate-2%ipa/Hex

Report produced on 2010/7/28 at ™ - 01:23:34 by Put your name here

500 ————

400 - -

300 -

200 -

100 u

| s s s s | s s s s | s s s s | s s s s |

(0] 5 10 15 20
Time in minutes

Peak# Begin End Peak Area Maximum Time Area% Begins as
1 6.33 6.86 1476 165.73 6.50 49.8 Baseline
2 7.04 7.81 1486 155.76 7.22 50.2 Baseline

. ____________________________________________________________________________________________________________________________________________|]
Data taken from file [PMK-02-377-racemate-2%ipa/Hex]

D-Star Instruments - 8424 Quarry Rd., Manassas VA 20110 - 800-DSTAR12 Page 1



Fig S155. Fig S99. HPLC analysis of compound cis-3i obtained. (Table 2, entry 9)

# Supple entary Material (ESI) for Organic & Biomolecular Chemistry
# This j*al is (c) The Royal Society of Chemistry 2010

Peak Report
PMK-02-377-chiral-2%ipa/Hex

Report produced on 2010/7/28 at ™~ - 01:21:49 by Put your name here

400 - n
300 -
200 - -

100 - g |

| s s s s | s s s s | s s s s |

(0] 5 10 15
Time in minutes

Peak# Begin End PeakArea Maximum Time Area% Begins as
1 6.40 6.69 156 57.05 6.55 6.6 Baseline
2 7.05 7.94 2196 206.15 7.24 93.4 Baseline

]
Data taken from file [PMK-02-377-chiral-2%ipa/Hex]

D-Star Instruments - 8424 Quarry Rd., Manassas VA 20110 - 800-DSTAR12 Page 1



Fig S156. HPLC analysis of the mixture of racemic and chiral compound cis-3i obtained.

(For comparison, Table 2, entry 9)
# Supple entary Material (ESI) for Organic & Biomolecular Chemistry
# This j*al is (c) The Royal Society of Chemistry 2010

Peak Report

PMK-02-377-chiral+racemate-2%ipa/Hex

Report produced on 2010/7/28 at * - 01:48:22 by Put your name here
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Peak# Begin End Peak Area Maximum Time Area% Begins as
1 6.34 6.81 818 114.93 6.55 30.7 Baseline
2 7.06 7.83 1849 179.51 7.29 69.3 Baseline

. ____________________________________________________________________________________________________________________________________________|]
Data taken from file [PMK-02-377-chiral+racemate-2%ipa/Hex]

D-Star Instruments - 8424 Quarry Rd., Manassas VA 20110 - 800-DSTAR12 Page 1



Fig S157. HPLC analysis of the racemic compound trans-3i.
# Supé%ggmg eargls(gg for%pglaenlg& Elomg(ecu}ar Chemistry

# This j I'is (c) The Royal Society of Chemistry 2010
Peak Report

PMK-02-377-F2-racemate-colm-IB-3%ipa-hex

Report produced on 2010/9/15 at ™~ -~ 06:29:08 by Put your name here

100 } %
s | i

: g 8 :
60 - .
o MO

(0] 5 10 15
Time in minutes

Peak# Begin End Peak Area Maximum Time Area% Begins as
1 9.20 10.09 249 46.40 9.56 51.0 Baseline
2 10.19 11.04 240 45.66 10.52 49.0 Baseline

]
Data taken from file [PMK-02-377-F2-racemate-colm-IB-3%ipa-hex]

D-Star Instruments - 8424 Quarry Rd., Manassas VA 20110 - 800-DSTAR12 Page 1



Fig S158. HPLC analysis of compound trans-3i obtained. (Table 2, entry 9)

# Supple entary Material (ESI) for Organic & Biomolecular Chemistry
# This j*al is (c) The Royal Society of Chemistry 2010

Peak Report
PMK-02-377-F2-chiral-colm-IB-3%ipa-hex

Report produced on 2010/9/15 at ™ = 06:28:04 by Put your name here

H I T ]
150 - -
100 - :
50 |- -
I ~ |

o 5 10

Time in minutes

Peak# Begin End Peak Area Maximum Time Area% Begins as
1 9.71 10.35 29 34.46 9.93 1.6 Baseline
2 10.50 11.42 1811 102.62 10.80 98.4 Baseline

]
Data taken from file [PMK-02-377-F2-chiral-colm-1B-3%ipa-hex]

D-Star Instruments - 8424 Quarry Rd., Manassas VA 20110 - 800-DSTAR12 Page 1



Fig S159. HPLC analysis of the mixture of racemic and chiral compound trans-3i obtained.

# élﬁ)ﬂg mp@glggnEgﬁglgrg%nlgglgyn%l)ecuIar Chemistry
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Data taken from file [PMK-02-377-F2-chiral+racemate-colm-IB-3%ipa-hex]
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Fig S160. HPLC analysis of racemic compound 3.
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Fig S161. HPLC analysis of compound 3j obtained. (Table 2, entry 10)
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Data taken from file [PMK-02-360-Chiral-colm- OD-8%ipa/hex]
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Fig S162. HPLC analysis of the mixture of racemic and chiral compound 3j obtained.

(For comparison, Table 2, entry 10)
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Fig S163. HPLC analysis of racemic compound 3k.

(For comparison, Table 2, entry 11)
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Data taken from file [PMK-02-394-racemate-colm-IA-5%ipa/Hex]
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Fig S164. HPLC analysis of compound 3k obtained. (Table 2, entry 11)
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Fig S165. HPLC analysis of the mixture of racemic and chiral compound 3k obtained.
g or comparison, Table 2, entry 11)
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Data taken from file [PMK-02-394-chiral+racemate-colm-lA-5%ipa/Hex]
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Fig S166. HPLC analysis of racemic compound 3. (For comparison, Table 2, entry 12)
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Fig S167. HPLC analysis of compound 3l obtained. (Table 2, entry 12)
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Data taken from file [PMK-02-395-chiral-colm-lA-5%ipa/Hex]
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Fig S168. HPLC analysis of the mixture of racemic and chiral compound 3| obtained.

(For comparison, Table 2, entry 12)
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Fig S169. HPLC analysis of compound 3m obtained from cat (S)-I. (Table 2, entry 13)
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Data taken from file [PMK-02-393-chiral-(S-Enatiomer)-colm-lA-8%ipa/Hex]
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Fig S170. HPLC analysis of compound 3m obtained from cat (R)-I.
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Fig S171. HPLC analysis of the mixture of (+)- and (-)-3m.

(For comparison, Table 2, entry 13)
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Fig S172. HPLC analysis of compound 3n obtained from cat (S)-I. (Table 2, entry 14)
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Fig S173. HPLC analysis of compound 3n obtained from cat (R)-l. (Table 2, entry 14)
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Data taken from file [PMK-02-407-(R-enatiomer)chiral-colm-1A-15%ipa/Hex]
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Fig S174. HPLC analysis of the mixture of (+)- and (-)-3n.

(For comparison, Table 2, entry 14)
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Fig S175. HPLC analysis of compound 30 obtained from cat (S)-I. (Table 2, entry 15)
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Fig S176. HPLC analysis of compound 3o obtained from cat (R)-I.
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D-Star Instruments - 8424 Quarry Rd., Manassas VA 20110 - 800-DSTAR12 Page 1



Fig S177. HPLC analysis of the mixture of (+)- and (-)-30

(For comparison, Table 2, entry 15)
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