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I.  General Remarks.

'H NMR spectra were recorded on a VARIAN Mercury 300 MHz or Bruker 400
MHz spectrometer in CDCls. *C NMR spectra were recorded on a VARIAN Mercury
75 MHz or Bruker 100 MHz spectrometer in CDCl;. Commercially obtained reagents
were used without further purification. All reactions were monitored by TLC with
silica gel-coated plates. Diastereomeric ratios were determined from crude '"H NMR
or HPLC analysis. Enantiomeric excesses were determined by HPLC, using a
chiralpak AD-H column, a chiralpak AS-H column or a chiralcel OD-H column with
hexane and i-PrOH as solvents. (S,Rp)-L6 were prepared according to the literature
procedure.! The racemic adducts were attained by using Cu(CN)4BF4/PPh; as the
catalyst. The absolute (1R,3R)-5b achieved by Cu(CN)4BF4/(S,Rp)-PPFOMe was
determined unequivocally according to the X-ray diffraction analysis, and those of

other adducts were deduced on the basis of these results.>

Il1. Ligand Screening for One Pot and Sequential Catalytic Asymmetric

1,3-DC/Aromatization Reaction
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Scheme 1. Screened chiral ligands.
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i CO,Me i/ [MJ/L (3 mol %) COMe
O‘ + BnNV< EtzN (15 mol %), CH,Cly, rt
</N ii/ Silica gel ~ / NH
o Ph oy Ph
2 4a 5a (> 201 dr)
entry L [M] time/h yield (%)? ee (%)°

1 L1 AgOAc 6 81 20
2 L1 Cu(CH3CN)4BF,4 6 87 9
3 L2 AgOAc 6 86 27
4 L2 Cu(CH;CN)4BF4 6 85 37
5 L3 AgOAc 4 76 9
6 L3 Cu(CH;CN)4BF,4 4 85 71
7 L4 Cu(CH;CN)4BF4 4 69 69
8 L5 Cu(CH3CN)4BF 4 4 74 22
9 L6 Cu(CH;CN),BF,4 4 85 78
10 L7 AgOAc 12 31

11 L7 Cu(CH;CN)4BF4 12 34

12 L8 AgOAc 4 65

13 L8 Cu(CH3CN)4BF4 4 50 13
14 L9 Cu(CH;CN)4BF, 4 70 66
15 L10 Cu(CH;CN),BF,4 4 71 51
16 L11 Cu(CH;CN)4BF4 4 82 14
17 L12 Cu(CH;CN)4BF4 4 78 63
18 L13 Cu(CH3CN),BF, 4 67 71
19 L14 Cu(CH3CN),4BF, 4 75 37
20 L15 Cu(CH3CN),4BF, 4 82 65
21 L16 Cu(CH3CN),BF, 4 78 13

a All reactions were carried out with 0.26 mmol of 4a and 0.20 mmol of 2 in 2 mL of CH,Cl,. ? Isolated
yield. ¢ Determined by HPLC analysis.

I1l. General Procedure for Cu(l)/(S,Rp)-PPFOMe-Catalyzed Asymmetric 1,3-
Dipolar Cycloaddition/Aromatization

Under argon atmosphere, (S,Rp)-PPFOMe (3.1 mg, 0.0072 mmol) and
Cu(CH3CN)4BF4 (1.9 mg, 0.006 mmol) were dissolved in toluene (2 mL), and stirred
at room temperature for about 1 h. Then, imine substrate (0.26 mmol), and
naphthoquione (0.2 mmol) were added sequentially, after that the mixture was

dropped to -20 °C, TEA (3 mg, 0.03 mmol) was added. Once starting material was
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consumed (monitored by TLC), The reaction mixture was treated with silica gel for a
short time, then the organic solvent was removed and the residue was purified by
column chromatography to give the product, which was then directly analyzed by

chiral HPLC to determine the enantiomeric excess.

NH (5a)

(1R,3R)-methyl 1-benzyl-4,9-dihydroxy-3-phenyl-2,3-dihydro-1H-benzo[f]isoin-
dole-1-carboxylate

The title compound was prepared according to the general procedure as described
above in 86% yield. m.p. 118-121 °C; [a]*p = +128.2 (¢ 1.36, CHCl;); 'H NMR
(CDCl;, TMS, 300 MHz) & 8.16 (d, J =7.8 Hz, 1H), 7.88 (d, J = 7.8 Hz, 1H),
7.76-7.68 (m, 2H), 7.34-7.15 (m, 10H), 4.88 (s, 1H), 3.85 (s, 3H), 3.63 (d, J = 14.1 Hz,
1H), 3.46 (d, J = 14.1 Hz, 1H); °C NMR (CDCls, TMS, 75 MHz) & 182.4, 181.6,
172.6, 150.6, 146.4, 141.2, 135.6, 133.8, 132.7, 130.3, 128.4, 128.2, 127.9, 127.7,
127.1, 126.4, 126.3, 75.4, 67.1, 52.9, 41.9; >C NMR (DMSO-ds, TMS, 100 MHz) &
182.0, 180.8, 171.8, 149.6, 146.4, 142.2, 135.8, 134.4, 134.3, 131.8, 131.6, 129.7,
127.8, 127.7, 127.1, 126.6, 125.9, 125.8, 74.5, 66.4, 52.3, 40.7; IR (KBr) v 3382,
3061, 3026, 2957, 2848, 2167, 1740, 1635, 1593, 1494, 1454, 1635, 1297, 1247, 1045,
909, 774, 736, 702 cm”'. HRMS: calcd. for Co7H»oNO, ™ 424.1543, found 424.1537.
The product was analyzed by HPLC to determine the enantiomeric excess: 96% ee
(Chiralpak AS-H, i-propanol/hexane = 20/80, flow rate 1.0 mL/min, A = 220 nm); t,=
11.59 and 33.88 min.

NH (5b)
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(1R,3R)-methyl 1-benzyl-3-(4-chlorophenyl)-4,9-dihydroxy-2,3-dihydro-1H-
benzol[f]isoindole-1-carboxylate

The title compound was prepared according to the general procedure as described
above in 89% yield. m.p. 112-115 °C; [a]*p = +97.4 (¢ 1.60, CHCL;); 'H NMR
(CDClIs, TMS, 300 MHz) & 8.16 (d, J=7.5 Hz, 1H), 7.88 (d, J = 7.5 Hz), 7.79-7.68 (m,
2H), 7.31-7.19 (m, 7H), 7.12 (m, 2H ), 4.84 (s, 1H), 3.85 (s, 3H), 3.63 (d, J = 13.8 Hz,
1H), 3.46 (d, J = 13.8 Hz, 1H); °C NMR (CDCl;, TMS, 75 MHz) & 182.3, 181.5,
172.5, 150.0, 146.4, 139.8, 135.4, 133.9, 133.6, 132.6, 130.7, 130.2, 129.2, 128.5,
128.3, 127.6, 127.1, 126.5, 126.3, 75.3, 66.3, 52.9, 41.6; IR (KBr) v 3380, 1741, 1667,
1637, 1594, 1491, 1339, 1219, 1089, 704 cm'. HRMS: calcd. for Cy;H,CINO,":
458.1154, found. 458.1148. The product was analyzed by HPLC to determine the
enantiomeric excess: 95% ee (Chiralpak AS-H, i-propanol/hexane = 40/60, flow rate

1.0 mL/min, A =220 nm); t,= 8.07 and 20.86 min.

(1R,3S)-methyl 1-benzyl-3-(2-chlorophenyl)-4,9-dihydroxy-2,3-dihydro-1H-
benzo[f]isoindole-1-carboxylate

The title compound was prepared according to the general procedure as described
above in 87% yield. m.p. 129-132 °C; [a]*p = +75.4 (c 1.54, CHCL); '"H NMR
(CDCl;, TMS, 300 MHz) 6 8.18 (d, J =7.5 Hz, 1H), 7.92 (d, J = 7.5 Hz, 1H),
7.90-7.71 (m, 2H), 7.35-7.32 (m, 1H), 7.24-7.15 (m, 8H), 5.36 (s, 1H), 3.80 (s, 3H),
3.63 (d, J = 14.1 Hz, 1H), 3.47 (d, J = 14.1 Hz, 1H), 2.79 (br, 1H); '*C NMR (CDCl;,
TMS, 75 MHz) 6 182.1, 181.1, 172.2, 150.2, 147.3, 138.6, 135.2, 133.7, 133.1, 132.6,
132.5, 130.0, 129.3, 129.0, 128.8, 128.2, 127.1, 127.0, 126.4, 126.3, 75.1, 62.6, 52.7,
41.4; *C NMR (DMSO-d¢, TMS, 100 MHz) 6 181.9, 180.5, 171.7, 149.4, 147.2,
139.6, 135.7, 134.6, 134.5, 132.0, 131.7, 131.6, 129.8, 129.7, 128.8, 128.7, 127.8,
127.2,126.8, 126.0, 125.9, 74.5, 62.0, 52.4, 40.5; IR (KBr) v 3374, 2951, 2168, 1740,
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1637, 1593, 1496, 1474, 1438, 1368, 1340, 1297, 1253, 1050, 906, 798, 755, 742, 705
cm’. HRMS: calcd. for Co7H,CINO,™: 458.1154, found. 458.1150. The product was
analyzed by HPLC to determine the enantiomeric excess: 94% ee (Chiralpak AS-H,
i-propanol/hexane = 30/70, flow rate 1.0 mL/min, A = 220 nm); t,= 8.79 and 26.77

min.

(1R,3R)-methyl 1-benzyl-3-(3-chlorophenyl)-4,9-dihydroxy-2,3-dihydro-1H-
benzo[f]isoindole-1-carboxylate

The title compound was prepared according to the general procedure as described
above in 87% yield. m.p. 176-179 °C; [a]*p = +59.0 (c 1.52, CHCL); 'H NMR
(CDCl3, TMS, 300 MHz) ¢ 8.15 (m, 1H), 7.88 (m, 1H), 7.77-7.70 (m, 2H), 7.38 (m,
1H), 7.21-7.19 (m, 7H), 7.11-7.10 (m, 1H), 4.85 (s, 1H), 3.87 (s, 3H), 3.63 (d, J =
14.1 Hz, 1H), 3.46 (d, J = 14.1 Hz, 1H); >C NMR (CDCls, TMS, 75 MHz) & 182.3,
181.4, 172.4, 149.9, 146.5, 143.4, 1354, 134.2, 133.9, 132.7, 130.2, 129.5, 128.4,
128.1, 128.0, 127.2, 126.5, 126.4, 126.1, 75.3, 66.5, 52.9, 41.6; °C NMR (DMSO-ds,
TMS, 100 MHz) & 181.9, 180.7, 171.7, 148.9, 146.6, 144.8, 135.7, 134.5, 1344,
132.4,131.7, 131.6, 129.6, 127.8, 127.6, 127.1, 126.6, 126.4, 125.9, 125.8, 74.6, 65.8,
52.2,40.5; IR (KBr) v 3382, 2168, 1741, 1637, 1594, 1433, 1369, 1340, 1297, 1249,
1048, 777, 740, 705, 587 cm™. HRMS: calcd. for Co7H, CINO,™: 458.1154, found.
458.1146. The product was analyzed by HPLC to determine the enantiomeric excess:
94% ee (Chiralpak AS-H, i-propanol/hexane = 30/70, flow rate 1.0 mL/min, A = 220
nm); t,=9.51 and 31.36 min.
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(1R,3R)-methyl 1-benzyl-4,9-dihydroxy-3-(4-(trifluoromethyl)phenyl)-2,3-dihy-
dro-1H-benzo[f]isoindole-1-carboxylate

The title compound was prepared according to the general procedure as described
above in 87% yield. m.p. 187-190 °C; [a]*p = +72.6 (c 1.84, CHCL); 'H NMR
(CDCl;, TMS, 300 MHz) & 8.17 (d, J =7.5 Hz, 1H), 7.88 (d, J = 7.5 Hz, 1H),
7.80-7.68 (m, 2H), 7.55-7.47 (m, 4H), 7.22-7.10 (m, 5H), 4.92 (s, 1H), 3.86 (s, 3H),
3.65 (d, J = 14.1 Hz, 1H), 3.47 (d, J = 14.1 Hz, 1H); C NMR (CDCls, TMS, 100
MHz) & 182.3, 181.5, 172.4, 149.8, 146.7, 145.2, 135.3, 134.0, 133.9, 132.7, 130.2,
129.9 (Jcr = 32.4 Hz), 128.4, 128.3, 127.3, 126.6, 126.4, 125.3 (Jcr = 3.7 Hz), 124.0
(Jcr = 270.3 Hz), 75.4, 66.6, 53.0, 41.6; IR (KBr) v 3384, 2953, 1742, 1668, 1637,
1618, 1594, 1496, 1436, 1369, 1325, 1249, 1219, 1165, 1124, 1067, 1017, 849, 735,
704, 642, 601 cm™. HRMS: calcd. for CosHa FsNO4™: 492.1409, found. 492.1417. The
product was analyzed by HPLC to determine the enantiomeric excess: 92% ee
(Chiralpak AD-H, i-propanol/hexane = 30/70, flow rate 1.0 mL/min, A = 220 nm); t,=
8.85 and 10.63 min.

(1R,3R)-methyl 1-benzyl-4,9-dihydroxy-3-(p-tolyl)-2,3-dihydro-1H-benzol[f]
isoindole-1-carboxylate

The title compound was prepared according to the general procedure as described
above in 93% yield. m.p. 176-178 °C; [a]*p = +156.3 (c 1.62, CHCl;); '"H NMR
(CDCl3, TMS, 300 MHz) 6 8.15 (d, J = 7.8 Hz, 1H), 7.87 (d, J = 7.8 Hz, 1H),
7.86-7.67 (m, 2H), 7.21-7.07 (m, 9H), 4.85 (s, 1H), 3.84 (s, 3H), 3.62 (d, J = 13.8 Hz,
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1H), 3.44 (d, J = 13.8 Hz, 1H), 2.29 (s, 3H); °C NMR (CDCl;, TMS, 75 MHz) &
182.4, 181.6, 172.6, 150.7, 146.3, 138.3, 137.5, 135.6, 133.7, 132.7, 130.3, 129.1,
128.1, 127.5, 127.0, 126.4, 126.3, 75.3, 66.8, 52.8, 41.8, 21.1; IR (KBr) v 3381, 3029,
2951, 1740, 1634, 1593, 1453, 1339, 1297, 1246, 1045, 816, 771, 735, 704 cm™,
HRMS: calcd. for CosH24NOy4 " 438.1670, found. 438.1695. The product was analyzed
by HPLC to determine the enantiomeric excess: 95% ee (Chiralpak AS-H,
i-propanol/hexane = 30/70, flow rate 1.2 mL/min, A = 220 nm); t,= 7.57 and 20.44

min.

(1R,3R)-methyl 1-benzyl-4,9-dihydroxy-3-(o-tolyl)-2,3-dihydro-1H-benzo[f]
isoindole-1-carboxylate

The title compound was prepared according to the general procedure as described
above in 81% yield. m.p. 135-138 °C; [a]*p = +107.4 (¢ 1.50, CHCl;); 'H NMR
(CDCl;, TMS, 300 MHz) 6 8.17 (d, J = 7.2 Hz, 1H), 7.89 (d, J = 7.2 Hz, 1H),
7.79-7.67 (m, 2H), 7.19-7.12 (m, 9H), 4.92 (s, 1H), 3.82 (s, 3H), 3.58 (d, J = 13.5 Hz,
1H), 3.46 (d, J = 13.5 Hz, 1H), 2.34 (s, 3H); °C NMR (CDCl;, TMS, 75 MHz) &
182.2, 181.4, 172.4, 151.8, 147.2, 139.1, 135.7, 133.7, 132.7, 130.3, 127.9, 127.6,
127.2,126.9, 126.4, 126.2, 75.1, 62.7, 52.8, 41.9, 19.1; IR (KBr) v 3358, 3029, 2950,
1740, 1667, 1593, 1219, 1050, 735 cm™. HRMS: calcd. for CosHy4NO,™: 438.1670,
found. 438.1693. The product was analyzed by HPLC to determine the enantiomeric
excess: 93% ee (Chiralcel OD-H, i-propanol/hexane = 30/70, flow rate 1.0 mL/min, A
=220 nm); t,= 6.33 and 15.03 min.
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(1R,3R)-methyl 1-benzyl-4,9-dihydroxy-3-(m-tolyl)-2,3-dihydro-1H-benzol[f]
isoindole-1-carboxylate

The title compound was prepared according to the general procedure as described
above in 86% yield. m.p. 179-182 °C; [a]*p = +113.5 (c 1.48, CHCl;); '"H NMR
(CDCl;, TMS, 300 MHz) 6 8.16 (d, J = 7.2 Hz, 1H), 7.88 (d, J = 7.2 Hz, 1H),
7.76-7.69 (m, 2H), 7.19-7.06 (m, 9H), 4.84 (s, 1H), 3.84 (s, 3H), 3.62 (d, J = 14.1 Hz,
1H), 3.45 (d, J = 14.1 Hz, 1H), 2.29 (s, 3H); °C NMR (CDCl;, TMS, 75 MHz) &
182.5, 181.6, 172.6, 150.8, 146.4, 141.2, 138.0, 135.6, 133.8, 133.7, 132.8, 130.3,
128.7, 128.5, 128.3, 128.2, 127.0, 126.4, 126.3, 124.8, 75.4, 67.1, 52.8, 41.9, 21.4; IR
(KBr) v 3383, 3026, 2951, 1741, 1667, 1643, 1593, 1454, 1339, 1296, 1246, 1169,
1044, 733, 704 cm™. HRMS: calcd. for CosH,4NO,": 438.1670, found. 438.1695. The
product was analyzed by HPLC to determine the enantiomeric excess: 97% ee
(Chiralpak AS-H, i-propanol/hexane = 30/70, flow rate 1.0 mL/min, A = 220 nm); t,=
7.95 and 19.35 min.

(1R,3R)-methyl 1-benzyl-4,9-dihydroxy-3-(4-methoxyphenyl)-2,3-dihydro-1H-
benzol[f]isoindole-1-carboxylate

The title compound was prepared according to the general procedure as described
above in 81% yield. m.p. 143-145 °C; [a]*p = +215.9 (¢ 1.44, CHCl;); 'H NMR
(CDCLs, TMS, 300 MHz) & 8.16 (d, J =7.8 Hz, 1H), 7.88 (d, J = 7.8 Hz, 1H),
7.78-7.66 (m, 2H), 7.23-7.15 (m, 7H), 6.81 (d, J = 8.1 Hz, 2H), 4.85 (s, 1H), 3.85 (s,
3H), 3.76 (s, 3H), 3.61 (d, J = 13.5 Hz, 1H), 3.45 (d, J = 13.5 Hz, 1H); °C NMR
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(CDClI3, TMS, 75 MHz) & 182.5, 181.6, 172.7, 159.1, 150.6, 146.1, 135.6, 133.7,
133.4, 132.7, 130.2, 128.8, 128.2, 127.0, 126.4, 126.3, 113.7, 75.2, 66.5, 55.1, 52.9,
41.8; IR (KBr) v 3381, 3029, 2952, 2837, 1740, 1633, 1593, 1511, 1454, 1367, 1338,
1301, 1246, 1174, 1034, 915, 833, 771, 736, 712, 641, 586, 554 cm™'. HRMS: calcd.
for CosHaaNOs ' 454.1649, found. 454.1641. The product was analyzed by HPLC to
determine the enantiomeric excess: 96% ee (Chiralpak AS-H, i-propanol/hexane =

30/70, flow rate 1.2 mL/min, A = 220 nm); t,= 13.51 and 39.34 min.

OH EO—MeO—C6H4

(1R,3R)-methyl 1-benzyl-4,9-dihydroxy-3-(2-methoxyphenyl)-2,3-dihydro-1H-
benzol[f]isoindole-1-carboxylate

The title compound was prepared according to the general procedure as described
above in 85% yield. m.p. 149-152 °C; [a]*p = +49.3 (c 0.93, CHCL); 'H NMR
(CDCl;, TMS, 300 MHz) & 8.16 (d, J =6.9 Hz, 1H), 7.88 (d, J = 6.9 Hz, 1H),
7.87-7.69 (m, 2H), 7.22-7.13 (m, 6H), 6.92-6.89 (m, 2H), 6.77 (d, J = 7.5 Hz, 1H),
4.87 (s, 1H), 3.84 (s, 3H), 3.75 (s, 3H), 3.62 (d, J = 14.1 Hz, 1H), 3.45 (d, J = 14.1 Hz,
1H), 2.69 (br, 1H); *C NMR (CDCls, TMS, 75 MHz) & 182.4, 181.5, 172.6, 159.6,
150.6, 146.3, 142.9, 135.6, 133.8, 133.7, 132.7, 130.3, 129.3, 128.2, 127.1, 126.4,
126.3, 120.1, 113.5, 113.2, 75.4, 67.0, 55.0, 52.9, 41.8; IR (KBr) v 3382, 3027, 2950,
1740, 1634, 1593, 1508, 1495, 1453, 1434, 1368, 1337, 1296, 1245, 1169, 1045, 860,
819, 771, 731, 704 cm™'. HRMS: caled. for CsHosNOs + H': 456.1806, found.
456.1790. The product was analyzed by HPLC to determine the enantiomeric excess:
94% ee (Chiralpak AS-H, i-propanol/hexane = 30/70, flow rate 1.0 mL/min, A = 220
nm); t;= 11.87 and 33.47 min.
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NH  (5k)

(1R,3R)-methyl 1-benzyl-4,9-dihydroxy-3-(naphthalen-2-yl)-2,3-dihydro-1H-
benzol[f]isoindole-1-carboxylate

The title compound was prepared according to the general procedure as described
above in 79% yield. m.p. 198-201 °C; [a]*p = +43.1 (c 1.46, CHCL); 'H NMR
(CDCl;, TMS, 300 MHz) & 8.17 (d, J =7.5 Hz, 1H), 7.84 (d, J = 7.5 Hz, 1H),
7.77-7.67 (m, 5SH), 7.47-7.42 (m, 3H), 7.22-7.17 (m, 6H), 5.05 (s, 1H), 3.89 (s, 3H),
3.66 (d, J = 14.1 Hz, 1H), 3.49 (d, J = 14.1 Hz, 1H), 2.78 (br, 1H); °C NMR (CDCls,
TMS, 75 MHz) ¢ 182.5, 181.6, 172.6, 150.5, 146.4, 138.6, 135.6, 133.7, 133.1, 133.0,
132.7, 130.3, 128.3, 128.0, 127.6, 127.1, 126.9, 126.4, 126.3, 126.0, 125.9, 1254,
75.4, 67.2, 52.9, 41.9; IR (KBr) v 3382, 3060, 2951, 2360, 1741, 1633, 1593, 1496,
1454, 1434, 1336, 1296, 1244, 1169, 1125, 1045, 860, 818, 770, 731, 703, 668 cm™.
HRMS: calcd. for C3;HyyNO, " 474.1700, found. 474.1689. The product was analyzed
by HPLC to determine the enantiomeric excess: 97% ee (Chiralpak AS-H,
I-propanol/hexane = 30/70, flow rate 1.0 mL/min, A = 220 nm); t,= 12.75 and 28.66

min.

NH  (51)

(1R,3S)-methyl 1-benzyl-3-(furan-2-yl)-4,9-dihydroxy-2,3-dihydro-1H-benzo|[f]
isoindole-1-carboxylate

The title compound was prepared according to the general procedure as described
above in 76% yield. m.p. 155-158 °C; 'H NMR (CDCls, TMS, 300 MHz) 6 8.18 (d, J
=7.2 Hz, 1H), 7.96 (d, J=7.2 Hz, 1H), 7.77-7.71 (m, 2H), 7.17 (s, 5H), 6.28 (m, 1H),
6.21 (m, 1H), 5.13 (s, 1H), 3.78 (s, 3H), 3.62 (d, J = 13.5 Hz, 1H), 3.45 (d, J = 13.5
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Hz, 1H), 2.79 (br, 1H); "C NMR (CDCls;, TMS, 75 MHz) & 182.2, 181.6, 172.8,
152.9, 148.3, 146.7, 142.2, 135.5, 133.9, 132.6, 130.5, 128.1, 127.0, 126.6, 126.3,
110.6, 107.5, 75.7, 59.4, 42.0; IR (KBr) v 3374, 2926, 1736, 1637, 1594, 1436, 1337,
1293, 1270, 1148, 1046, 770, 732, 702 cm™'. HRMS: calcd. for C,sH2oNOs": 414.1336,
found. 414.1330. The product was analyzed by HPLC to determine the enantiomeric
excess: 94% ee (Chiralpak AS-H, i-propanol/hexane = 30/70, flow rate 1.0 mL/min, A
=220 nm); t,=11.18 and 14.19 min.

(1R,3R)-methyl 1-benzyl-3-cyclohexyl-4,9-dihydroxy-2,3-dihydro-1H-benzol[f]
isoindole-1-carboxylate

The title compound was prepared according to the general procedure as described
above in 70% yield. m.p. 138-141 °C; [a]*p = +83.7 (¢ 1.28, CHCly); 'H NMR
(CDCl;, TMS, 300 MHz) 6 8.14 (d, J = 7.2 Hz, 1H), 8.02 (d, J = 7.2 Hz, 1H),
7.77-7.73 (m, 2H), 7.14-7.13 (m, 3H), 7.05-7.03 (m, 2H), 3.81 (s, 1H), 3.77 (s, 3H),
3.59 (d, J =13.8 Hz, 1H), 3.38 (d, J = 13.8 Hz, 1H), 2.23 (m, 1H), 1.94 (m, 1H), 1.70
(m, 1H), 1.61 (m, 3H), 1.50-1.47 (m, 1H), 1.23-1.12 (m, 4H); °C NMR (CDCl;, TMS,
75 MHz) ¢ 182.4, 172.9, 151.1, 146.9, 135.6, 133.7, 133.6, 132.9, 132.7, 130.1, 128.2,
127.0, 126.4, 74.8, 68.5, 52.6, 41.6, 41.0, 30.6, 26.5, 26.2, 26.1, 26.0; IR (KBr) v
3358, 2977, 1735, 1594, 1424, 1215, 1047, 878, 773, 669, 626 cm™'. HRMS: calcd.
for Co7H2sNO4 " 430.2018, found. 430.2012. The product was analyzed by HPLC to
determine the enantiomeric excess: 94% ee (Chiralcel AS-H, i-propanol/hexane =

20/80, flow rate 1.0 mL/min, A = 220 nm); t,= 7.28 and 10.16 min.

OH \ CO.Me

NH (5n)
oH PN
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(1R,3R)-methyl 4,9-dihydroxy-1-methyl-3-phenyl-2,3-dihydro-1H-benzol[f]
isoindole-1-carboxylate

The title compound was prepared according to the general procedure as described
above in 82% yield. m.p. 95-98 °C; [a]*’p = +31.5 (¢ 1.20, CHCl3); "H NMR (CDCls,
TMS, 300 MHz) & 8.11 (d, J = 8.4 Hz, 1H), 7.97 (d, J = 8.4 Hz, 1H), 7.74-7.70 (m,
2H), 7.44 (d, J = 6.9 Hz, 1H), 7.37-7.27 (m, 3H), 5.69 (s, 1H), 3.79 (s, 3H), 2.60 (br,
1H), 1.81 (s, 3H); °C NMR (CDCl;, TMS, 75 MHz) & 182.2, 181.8 172.9, 148.8,
148.4, 141.0, 133.7, 132.8, 128.5, 127.9, 127.6, 126.3, 71.0, 66.5, 52.7, 24.4; IR (KBr)
v 3368, 2951, 1740, 1634, 1593, 1492, 1454, 1372, 1332, 1267, 1171, 1106, 1027,
901, 776, 730, 716, 704, 641, 554 cm™. HRMS: calcd. for C, HgNO4": 348.1230,
found. 348.1220. The product was analyzed by HPLC to determine the enantiomeric
excess: 89% ee (Chiralcel OD-H, i-propanol/hexane = 20/80, flow rate 1.0 mL/min, A
=220 nm); t,= 17.20 and 30.03 min.

NH (50)

OH Ph
(1R,3R)-methyl 1-ethyl-4,9-dihydroxy-3-phenyl-2,3-dihydro-1H-benzo|[f]
isoindole -1-carboxylate
The title compound was prepared according to the general procedure as described
above in 90% yield. m.p. 102-105 °C; [a]*’p = +5.5 (¢ 1.40, CHCl3); "H NMR (CDCls,
TMS, 300 MHz) & 8.12 (d, J = 7.2 Hz, 1H), 7.97 (d, J = 7.2 Hz, 1H), 7.74-7.70 (m,
2H), 7.42-7.30 (m, 5H), 5.64 (s, 1H), 3.79 (s, 3H), 2.35-2.31 (m, 1H), 2.22-2.17 (m,
1H), 0.96-0.91 (t, J = 7.2 Hz, 3H); *C NMR (CDCl;, TMS, 75 MHz) & 182.0, 181.9,
173.3, 150.3, 146.4, 141.4, 133.7, 132.9, 132.8, 128.6, 128.0, 127.6, 126.4, 126.3,
75.7, 67.3, 52.7, 29.6, 8.0; IR (KBr) v 3374, 2966, 1736, 1632, 1594, 1492, 1456,
1368, 1334, 1290, 1261, 1170, 1082, 1026, 772, 742, 715, 701 cm™. HRMS: calcd.
for C2,H,0NO,4": 362.1387, found. 362.1382. The product was analyzed by HPLC to
determine the enantiomeric excess: 94% ee (Chiralpak AS-H, i-propanol/hexane =
20/80, flow rate 1.0 mL/min, A =220 nm); t,= 17.17 and 33.97 min.
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(1R,3R)-methyl 4,9-dihydroxy-3-phenyl-1-propyl-2,3-dihydro-1H-benzo[f]
isoindole-1-carboxylate

The title compound was prepared according to the general procedure as described
above in 77% yield. m.p. 91-94°C; [a.]*p = +6.3 (¢ 1.20, CHCl;); 'H NMR (CDCls,
TMS, 300 MHz) é 8.11 (d, J = 7.2 Hz, 1H), 7.96 (d, J = 7.2 Hz, 1H), 7.77-7.67 (m,
2H), 7.41-7.29 (m, 5H), 5.63 (s, 1H), 3.78 (s, 3H), 2.61 (br, 1H), 2.39-2.24 (m, 1H),
2.15-2.05 (m, 1H), 1.52-1.45 (m, 1H), 1.23-1.14 (m, 1H), 0.98-0.93 (t, J = 7.2 Hz,
3H); *C NMR (CDCls, TMS, 75 MHz) & 182.0, 181.9, 173.3, 150.0, 146.7, 141.3,
133.7, 132.9, 132.8, 128.6, 128.0, 127.6, 126.4, 126.3, 75.2, 67.3, 52.7, 38.9, 17.1,
14.2; IR (KBr) v 3375, 3065, 3030, 2958, 2929, 2872, 1736, 1633, 1594, 1493, 1455,
1434, 1368, 1333, 1289, 1249, 1170, 1109, 1044, 1028, 941, 777, 747, 715, 701, 645,
574 cm™'. HRMS: calcd. for Cp3HpNO, 376.1530, found. 376.1525. The product
was analyzed by HPLC to determine the enantiomeric excess: 90% ee (Chiralpak
AS-H, i-propanol/hexane = 20/80, flow rate 1.0 mL/min, A = 220 nm); t,= 23.21 and
43.83 min.

(1R,3R)-methyl 4,9-dihydroxy-1-isobutyl-3-phenyl-2,3-dihydro-1H-benzo[f]
isoindole-1-carboxylate

The title compound was prepared according to the general procedure as described
above in 74% yield. m.p. 112-115 °C; [a]*p = +26.5 (¢ 1.56, CHCl3); '"H NMR
(CDCLs, TMS, 300 MHz) & 8.12 (d, J = 9.0 Hz, 1H), 7.97 (d, J = 9.0 Hz, 1H),
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7.77-7.70 (m, 2H), 7.41-7.29 (m, 5H), 5.65 (s, 1H), 3.77 (s, 3H), 2.61 (br, 1H),
2.25-2.11 (m, 2H), 1.78-1.74 (m, 1H), 1.02 (d, J = 6.6 Hz, 3H), 0.86 (d, J = 6.6 Hz,
3H); >C NMR (CDCls, TMS, 75 MHz) & 182.1, 173.5, 149.9, 147.2, 141. 3, 133.8,
133.7, 133.0, 132.8, 128.6, 128.0, 127.6, 126.5, 126.3, 75.3, 67.0, 52.7, 44.8, 24.5,
24.4, 24.3; IR (KBr) v 3380, 2954, 1735, 1668, 1631, 1594, 1492, 1455, 1367, 1329,
1220, 1169, 1125, 1029, 715, 701 cm™. HRMS: caled. for CosHo4NO4™: 390.1700,
found. 390.1703. The product was analyzed by HPLC to determine the enantiomeric
excess: 93% ee (Chiralpak AS-H, i-propanol/hexane = 30/70, flow rate 1.0 mL/min, A
=220 nm); t,=7.77 and 26.04 min.

(1R,3R)-methyl 4,9-dihydroxy-1,3-diphenyl-2,3-dihydro-1H-benzo[f]isoindole-
1-carboxylate

The title compound was prepared according to the general procedure as described
above in 86% yield. m.p. 120-123 °C; [a]*p = +48.6 (¢ 0.42, CHCl;); '"H NMR
(CDClIs, TMS, 400 MHz) 6 8.03 (d, J = 7.2 Hz, 1H), 7.92 (d, J = 7.2 Hz, 1H),
7.67-7.64 (m, 4H), 7.45 (d, J = 7.6 Hz, 2H), 7.40-7.24 (m, 8H), 5.84 (s, 1H), 3.85 (s,
3H); *C NMR (CDCl;, TMS, 100 MHz) & 182.3, 182.2, 172.4, 148.7, 147.5, 140.9,
140.2, 133.8, 133.6, 132.9, 132.6, 129.7, 128.7, 128.2, 128.0, 127.6, 127.2, 126.5,
126.1, 76.6, 67.3, 53.0; IR (KBr) v 3384, 3065, 3030, 2958, 1736, 1669, 1593, 1457,
1219, 1070, 754, 698 cm”. HRMS: caled. for CpH0NO,": 410.1387, found.
410.1377. The product was analyzed by HPLC to determine the enantiomeric excess:
93% ee (Chiralpak AD-H, i-propanol/hexane = 15/85, flow rate 1.0 mL/min, A = 220
nm); t,=31.13 and 34.41 min.
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Ph
COOMe

NH )

OH Ph

(1R,3R)-methyl 1-benzyl-4,7-dihydroxy-3-phenylisoindoline-1-carboxylate

The title compound was prepared according to the general procedure as described
above in 82% vyield. [a]*p = +53.7 (¢ 0.48, CHCL); 'H NMR (CDCls;, TMS, 300
MHz) & 7.26 (m, 3H), 7.12 (m, 2H), 6.71 (d, J = 10.2 Hz, 1H), 6.53 (d, J = 10.2 Hz,
1H), 4.80 (s, 1H), 3.83 (s, 3H), 3.49 (d, J = 14.1 Hz, 1H), 3.37 (d, J = 14.1 Hz, 1H),
2.66 (br, 1H); *C NMR (CDCls;, TMS, 75 MHz) & 184.7, 183.8, 172.5, 148.1, 143.9,
140.8, 136.8, 136.6, 135.4, 130.2, 128.4, 128.2, 127.9, 127.5, 127.1, 75.3, 66.7, 52.9,
41.9; IR (KBr) v 2956, 1736, 1669, 1593, 1452, 1215, 1047, 669, cm™ . HRMS: calcd.
for Cp3H2NO4 " 376.1549, found. 376.1530. The product was analyzed by HPLC to
determine the enantiomeric excess: 86% ee (Chiralpak AS-H, i-propanol/hexane =

20/80, flow rate 1.0 mL/min, A = 220 nm); t,= 14.89 and 30.87 min.

IV. The Absolute Configuration Determination of (1R,3R)-5b

g 1 ‘3\\’3 = O NH
TN NAN 2
I T/)&;'Y .I S v\) OH b-C'-C6H4
o
A XN (1R,3R)-5b

Figure 1. X-ray structure of (1R,3R)-5b.

Crystal data for (1R,3R)-5b: C,;H,CINOy4, M, = 459.91, T = 293 K, tetragonal,
space group P4(3), a=12.7827(8), b = 12.7827(8), ¢ = 13.7419(18) A, V = 2245.4(4)
A3, Z = 4, 3391 unique reflections, final R; = 0.0343 and WR, = 0.0908 for 4129
observed [I>2c(l)] reflections, Flack y = -0.05(6). CCDC 904693 contains the
supplementary crystallographic data for this paper. These data can be obtained free of
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charge via www.ccdc.cam.ac.uk/conts/retrieving.htmL (or from the Cambridge
Crystallographic Data Centre, 12, Union Road, Cambridge CB21EZ, UK; fax: (+44)
1223-336-033; or deposit@ccdc.cam.ac.uk).

V. Proposed Relative Configuration of the Labile Keto-Isomer Intermidiate in

This One-Pot Sequential Catalytic Asymmetric 1,3-DC/Aromatization

O
8 |
o Ac,,
CuBF,/L6 (3 mol%) ‘
+ EtsN, PhMe, -20°C At Y
Bn p-Cl-CgHy
NS
p-Cl-CgHy” N~ ~COOMe 9
91% vield,
4b > 20:1 dr, 86% ee

To further investigate the relative configuration of the labile keto-isomer
intermediate of this one-pot sequential catalytic asymmetric 1,3-DC/Aromatization
reaction, (Z)-hex-3-ene-2,5-dione 8 was employed as the dipolarophile and 4b was
employed as imino ester to study the stereochemistry of the 1,3-dipolar cycloaddition
under the optimized reaction condition. As expected, the normal 1,3-DC adduct 9 was
obtained in 91% yield with excellent diastereoselectivity and 86% ee (Scheme 1), and
the relative configuration of racemic adduct 9 was determined unambiguously to be
endo by single X-ray crystallographic analysis (Figure 2). Hence, the relative
configuration of the labile keto-isomer intermediate in this one-pot sequential
1,3-DC/Aromatization reaction were tentatively proposed to be endo on the basis of

these results (Scheme 2).
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1,3-DC + aromatization

Ph

(o) (4a) Bn 0
N AL l, COMe iica gel-promoted
O‘ Ph™ “N" "COMe NH aromatization
AgOAC/PPh; | Y
2 4 (3 mol %) S Ph

endo-adduct
(keto-isomer intermediate)

Scheme 2. Proposed relative configuration of the labile keto-isomer intermidiate in this one-pot sequential
catalytic asymmetric 1,3-DC/Aromatization.

COOMe
Ac, X

9)
:7)-CI-C6H4
(2R,3S,4R,5S)-methyl 3,4-diacetyl-2-benzyl-5-(4-chlorophenyl)pyrrolidine-2-

Ac”

carboxylate

Under argon atmosphere, (S,Rp)-PPFOMe (3.1 mg, 0.0072 mmol) and
Cu(CH3CN)4BF4 (1.9 mg, 0.006 mmol) were dissolved in toluene (2mL), and stirred
at room temperature for about 1 h. Then, imine substrate 4b (78.3 mg, 0.26 mmol),
and (Z)-hex-3-ene-2,5-dione (22.4 mg, 0.2 mmol) were added sequentially, after that
the mixture was dropped to -20 °C, TEA (3 mg, 0.03 mmol) was added. Once starting
material was consumed (monitored by TLC), the residue was purified by column
chromatography to give 9 in 91% yield, which was then directly analyzed by chiral
HPLC to determine the enantiomeric excess. 'H NMR (CDCls, TMS, 300 MHz) &
7.38-7.26 (m, 7H), 7.17 (d, J = 8.4 Hz, 2H), 4.16 (d, J = 6.0 Hz, 1H), 3.75 (s, 3H),
3.43-3.37 (m, 2H), 3.33 (d, J = 13.5 Hz, 1H), 3.15 (d, J = 13.5 Hz, 1H), 2.48 (s, 3H),
1.66 (s, 3H); >C NMR (CDCl;, TMS, 75 MHz) & 208.4, 205.2, 173.8, 135.9, 135.7,
133.7, 130.5, 128.7, 128.4, 128.3, 127.3, 73.4, 64.6, 62.6, 59.1, 52.4, 45.4, 32.3, 31.3;
HRMS: caled. for C3HasCINO,™: 414.1467, found. 414.1446. The product was
analyzed by HPLC to determine the enantiomeric excess: 86% ee (Chiralpak AD-H,
i-propanol/hexane = 20/80, flow rate 1.0 mL/min, A = 220 nm); t,= 8.16 and 10.99

min.
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VI.

The Relative Configuration Determination of Racemic endo-9

RN {Hw | P
k ,._‘_h__ﬂ ' £ COMe
“\/’3 Ac
’\jxf) - Ac $
\‘/C/ & \« ‘“L p-Cl-CeHy
I y \ '@
) /f by o C/'\C)/J\
w}*:r'*—“v 3 racemic endo-adduct 9

Figure 2. X-ray structure of racemic endo-9.

Crystal data for racemic endo-adduct 9: Cy3H4CINO4, M, = 413.88, T = 293 K,

Monoclinic, space group P2(1)/c, a = 8.9427(14), b = 24.682(4), ¢ = 9.8606(16) A, V

= 2156.1(6) A’, Z = 4, 3082 unique reflections, final R, = 0.0450 and WR, = 0.1077

for 4233 observed [I>20(1)] reflections. CCDC 904694 contains the supplementary

crystallographic data for this paper. These data can be obtained free of charge via

www.ccdc.cam.ac.uk/conts/retrieving.htmL (or from the Cambridge Crystallographic

Data Centre, 12, Union Road, Cambridge CB21EZ, UK fax: (+44) 1223-336-033; or

deposit@ccdc.cam.ac.uk).
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VI1I. *H NMR and *C NMR Spectra
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(wdd) )
ooL 0L 02 O0EL OFL  OSL 09L 0L 08L 06k 002

06

0¢

0l

(udd) 11

—135.652

9el
P |
il |

] 134,484
1 \ 134 291

l;_ —132.448
| e —131.710
] \ 131560

eEl
|

0L
1

—128.621

127.821
127.621
2127070
126,620
126425
125.944
125.848

LZL
|

13C NMR (DMSO-dg, TMS, 100 MHz)

NH (5d)

_~161.859
~-180.740

—171.741

_~148.930
—146.600
144764

134391

132 448
{131 710
}\131.560
1129621
L127 821
127 621
L127.070
L126.620
1126 425
1125944
L125 848
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2T

1T

0T

wdd

E=0TL=b=12Y

: Ph
7.102 OH gone

NH (5e)

B 4,815 Z
OH P-CF3-CgHy
I —3.864
: — 4 3.678
R = -/ _3.629
L S A = E— | T
"_ —3.450
I
|
|
|
|
|
|
l'_ —=0.000
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{wdd) L4
0Z 0¢ OF 05 09 OL 083 06 00L OLL 0ZL Ol OFL O0SL 09 0Ll 08k 06 002

1]

ol

182285
“181.455

—172.420

149819
146688
145,238

135.329
-133.980
1-133.938
§ 132659
1130.169
1130.085
1128 412
128281
127.265
1126 567
126.399
125343
1125.306
125,269

e
l~77.000
1-76.682
\T5.430
—66.567

—52.977

—41.620
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.94

wdd

B.169 E
8.143
7.882
7.857
7.860
7.748
7.746
7.724
7.701

——7.607

-7.676
7.673
7.257
7.213

7.176
-7.150
7.132
7.089
7.072

Ph
OH ( co,Me

NH (5)

OH T)'ME'C6H4

4.851

i 3.840

3.638
3.582
3.468

3.423

— 2.285
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2 T

Solvent: COC13 Lp)

Ambient temperature () ~ C

Mercury=-300BB “mercury300" M n..v

N
Relax. delay 1.000 sec o I =
ulse 28.0 degrees 1
Acq. time 0.500 sec % C;: Z e

Width 17699.1 Hz

56 repetitions

DBSERVE C13, 75.4554921 WHz
DECOUPLE H1, 300.0B15382 MHz
Power 40 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 4.0 Hz

FT size 32768

Total time 2 hr, 24 min, 23 sec

OH
OH

8=
e~
&3 £
L Ce s32
g5 ik 222
e +No g ~ P
“om o -
Mm o S - ™
g8 Ak : y% 2 ¥ B g
B . w3 Il C-1 & o m
TR _ Il ] g
7 & _ _
i |
1
o
1
SURPRPYORBMUTPIN U0 S : J.._.Lq.,. _?f_ * .»i}f}i}siikéf;ii A At Ay -
200 180 160 100 80 60 a0 20 0 ppm
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v

0

wdd

B.184
B.160
7.897
7.874
7.7%0

7.766

1.921

3.606
3.561
3.481

3.438

2.344

0.000

7.741

7.669

7.192

Ph
OH { co,Me
5

NH (59)

OH ;O-Me-CGH4
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- —_ <t
g %

Solvent: CDC13
Ambient temperature Q ®]
Mercury-300B8 “mercury300% M n..w

N

Relax. delay 1.000 sec O I M
Pulse 28.0 degrees - =z 1
Acq. time 0.500 sec o CS: .:;0

Width 17699.1 Hz

152 repetitions

OBSERVE €13, 75.4554821
DECOUPLE H1, 300.0815382
Power 40 dB

cont inuously on
WALTZ=16 modulated

DATA PROCESSING

Line broadening 4.0 Hz
FT size 32768

Total time 2 hr, 24 min, 23 sec

MHz
HHz

OH
OH

oo
~ oo
-
bl )
P
A88n g
= Rk
83_.__...1
Ba -~ -
T e ~ o
o o
o .
a0 ™
i o
L o
-
=
" o
oW nwho
= n L4
- '
z5q | I ress & 2 E .
= WIH I __.r..,.n. m~ @ - =z
-2 17.._. | Ll |w o o o .
- - ' L =
o o an | | | | | =
o = | |
-5 m
- | _
| - | _
| _ _ |
|
| |
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15

06

2.81

w

n-

wdd

8.176

8,152

7,710

7.894
7.868

7.686

0.000

7.058

4.838

7.146
7T.12%

7.260
7.182
2.178

3.844

OH

OH

E=-a8i-b-1ZY

Ph
CO,Me

)

NH  (5h)

m-Me-CgH 4
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|-

Solvent: CDC13
Ambient temperature
Mercury=-300B8 “mercury300*

Relax. delay 1.000 sec

Pulse 28.0 degrees

Acq. time 0.500 sec

Width 17699.1 Hz

208 repetitions

OBSERVE C13, 75.4554543 MHz
DECOUPLE H1, 300.0815382 MHz
Power 40 dB

cont inuously on

WALTZ=16 modulated

DATA PROCESSING

Line broadening 4.0 Hz

FT size 32768

Total time 2 hr, 24 min, 23 sec

182.456
181.597

gl

ATy AT

—172.635

146.393

150.774

141.196
—138.018

—135.627

—133.723

— 128.196

Lh e g T Liad Wy

%—127.037

Ph

——126.349

\—126.435
124,748

N

CO,Me

In,

OH

NH  (5h)

oW

m'Me-CGH4

OH

—77.429
/—77.014

" 76.585

-75.397

~67.107

52.818

q1.881

—21.409
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0t

wdd

-0.000

8.169
B.143
7.889
7.865
7.777

\ 7.229
—7.130
7.179
7.145
6.823
6.796

4.846

3

QEE-b-LZY

7.707
-7.681
7.657

-7.260

OH ( co,Me
G
NH  (5i)

OH ap-M eO-CGH4

3.8az7
3.755
3.636
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Solvent: CDC13

Power 40 dB

DATA PROCESSING
FT size 32768

<t
I
©
Ambient temperature [Te) C
1
Mercury=-30088 “mercury3oo® e N— O
wuﬂgx. uom: 1.000 sec M?. (&)
ulse 28.0 degrees
Acq. time 0.500 sec (@) L =
Widih 17689.1 Hz s Z &
182 repetitions o Oum, an
OBSERVE C13, 75.4553172 WMz
DECOUPLE W1, 300.0815382 HHz
cant inuously on
WALTZ-16 modulated I I
Line broadening 4.0 Hz o o
Total time 2 hr, 24 min, 23 sec
Tom
SRy
O
< 283 G
28« |77 =
w2 || eZ =
| Dwon o
o m o | o
22 || 574
- oy
LTI 88 wed B
2~ || 35) N s
- 2 .
a g [ rope 2 e -
~a m 1 £ W v a5
W - n | "
s ° n e ! =
o - 2 e e - -
5E = 5 ==
- S
I . | \ |
haaae o a i ¥ - i N P P g P
220 200 180 160 140 120 100 80 60 40 20 ppm
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W

8

"

L34

38

91
44

.18
.08

wdd

8.169
8.148
7.894
7.871
7.757
_7.733
7.709
7.687

_7.260

f—7.220

J7.194

S — ).’ 7.182

= 1t
\—7.137

7.125
6.915
6.894
6.786
-6.761

A4 .866

2.693

=0.000

—53.843
3.752
3.648

OH

OH

2=pTT-b-L2M

Ph
CO,Me
s

NH  (5))

9-MeO-CgH,
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Solvent: CDC13
Ambient temperature
Mercury=300BB “mercury3oo"

2Me

Relax. delay 1.000 sec
Pulse 28.0 degrees
Acqg. time 0.500 sec

(1)
-MeO-CgH,

(8{0)
NH

Width 17699.1 Hz =
208 repetitions o Iny, o
OBSERVE €13, 75.4553161 MHz
DECOUPLE K1, 300.0815382 MHz
thwﬂ a0 aa T
cont i nuous 1y on
WALTZ-16 modulated L
DATA PROCESSING (@) (@)
Line broadening 4.0 Hz
FT size 32768
Total time 2 hr, 24 min, 23 sec
ondo
=Ra%
wend
BRUA L0
s.nATnaE
momo e M
Rl elee o o
B radNean SR
8 I o 8
817 | San RRe. gz
o = o 1% = 25
S @ [ | I 4
- I - I = . n
T a = i ot o~ = |
Wl. a 4 n 9= =
== @ : -
g . - = Pow
5 5 o=Eq
= o
| 7
: 159 SR, S 1R 0 | 1 (. ) S |
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220 200 180 160 140 120 100




U]

50

v

0-

wdd

S5.048

0.000

3.886

Ph
OH { co,Me
§

NH (5k)
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Solvent: CDC13
Ambient temperature

Mercury-300BB “mercury3on”

Relax. delay 1.000 sec
Pulse 28.0 degrees
Acg. time 0.500 sec
Width 17699.1 Hz

192 repetitions

OBSERVE C13, 75.45533B8 MHz
DECOUPLE H1, 300.0B15382 MHz

Power 40 dB

cont inuous 1y on
WALTZ-16 modulated
DATA PROCESSING

Line broadening 4.0 Hz
FT size 32768

Total time 2 hr, 24 min,

182.471
~181.55%

172.621

-150.502
146,436
138.605
135.584

—133.737
- 133.121

133.007
132.706

220 200

—41.853

)
X —
o = £
p= e
N o
< QO W ©
o CS: >2aN/._
T T
O O
g
£
N
g
~ [l-5852
Soels
88378 333
Ergw
LS § g
e - e fz_....,....},......__......!a....s,..iﬁ
140 120 100 80
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0.89 (%

0.88
0.68

3.04
1.19

wdd

8.187
8.163
7.969
7.945
7.771
7.738
7.711

6.219

3.428

=0.000

7.263

7.174
Ph
OH ( coMe
NH  (5)
o 2-furyl
_;I;:g
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Solvent: CDCI3
Ambient temperature
Mercury-300B8 “mercury3oo”

2Me

Relax. delay 1.000 sec
Pulse 28.0 degrees

Acg. time 0.500 sec

Width 176599.1 Hz

248 repetitions

OBSERVE C13, 75.4554597 MHz
DECOUPLE M1, 300.0B15382 MWHz
Power 40 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 4.0 Hz

FT size 32768

Total time 2 hr, 24 min, 23 sec

CO
NH (5l)
furyl

§

W

Ph
OH
OH 2

~ 130,487

4—126.994

132.577

—133.866
132,935

—
—77.444
____j—77.023
—76.599

12
—126.292

199
—142.198
~135.526
110.558
107,484
41.953

181.569
152.907
—148.340
146665
75.687
—59.362

-182.
—52.%48

172.764

_
_

A e gt Pt e r wh k‘ ¥ ori st VA s .__.ix.?.,,.__,..t AN A AR gttt s,

zon 180 160 140 120 100 80 60 an 20 0 _u_ua
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)

a

w

11.

W oauwa &

.00
.66
534

0T

21
NN

wdd

L4

taouanbas ssing
NOLOHd
th1032011p 8| dups

Lndzs

BIepSSASIWUAS NMS BuoY S Jodxa/ TAI0IRIIP BAJYIIY

Ph
OH ( co,Me
g

EZT-p=12y4

NH  (5m)

o™
<

OH

—3.813
= 3.773
—3.615
—3.569
—3.398
—3.353

—0.073
————=0.000
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Archive directory: Jexport /home wusvnmrsys /data
Sample directory:
File: CARBON

Pulse Sequence: s2pul

[}
Solvent: CDC13 M
Ambient temperature N
Mercury=-300B8 “mercury3on” (@)

NH (5m)

Ph

Relax. delay 1.000 sec
Pulse 28.0 degrees

600 repetitions H H
OBSERVE C13, 75.4552772 MHz

DECOUPLE N1, 300.0820522 MHz . (@) @)
Power 40 dB

cont inuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 4.0 Hz

FT size 32768

Total time 2 hr, 24 min, 19 sec

77.430
77.000
76.570

-126.393

—25.990

NW—26.104

w
ao
2n

.o
b

—26.219

2
=
=
]

L

—A41.638
“—41.037

68.525

—135.584
—74.767
52.576

151.089
146.894

182.385
172.893

F.JL,..,.,_J.T_..J_ g 1__..}_, TR ARG —— .P_.: R

e R
160 140

120 100 a0 60
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a.78

4.89(%

11.09

10.01
25.684

o
=

16.10

17.07

wdd

7.701
7.697
7.428
= _7.385
7.360
~7.338
7.313
—7.297
7.273
—7.263
5.685
3.782
2.600
1.807
1.255
=0.000

OH

OH

QOZMG

NH  (5n)

B

Ph
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Solvent: CDC13
Ambient temper
MHercury-30088

Relax. delay 1.000 sec
Pulse 28.0 degrees

Acqg. time 0.500 sec

Width 17699.1 Hz

368 repetitions

OBSERYE C13, 75.4552891 MHz
DECOUPLE H1, 300.0815382 WHz
Power 40 dB

cont inuous 1y on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 4.0 Hz

FT size 32768

Total time 2 hr, 24 min, 23 sec

182.185
~181.841

172.922

148 .827

—148.926

CO,Me
NH (5n)

OH

~— 133,680
-126.264

—_—127.609

— 141.038

.>’D|

OH

77.358

220 200 180

160

100

76.513

71,001

66.477

52.676

— 24,444

20

ppm
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Z-080T=E=12Y

P
=
o
B.129
8.105
| 7.982
7.958
1.14 - 7.744
1.16{00 - 7.723
= /—7.700
2.60 SR = -7.418
7.77 —
-~
CO,Me
s
S
o

NH (50)

T 5.640

L
oH Ph

F=3
3.57 b S S Y —  3.786
w
2.35%4
2.330
1.50 2.306
2.216
1.46 182
n 2.168
1.255
0.963
i _ — -0.939
0.914
:lv = =0.000
E
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s | =4 ~—~~
8
Solvent: CDC13 () ~—
Ambient temperature
Mercury=-300B8 ‘“mercury3oo" >
N\ I
Relax. delay 1.000 sec
Pulse 28.0 degrees m 2 =
Acq. time 0.500 cec lin, Z?Dl
Width 176599.1 Hz
184 repetitions
OBSERVE C13, 75.4553064 MHz
DECOUPLE  H1, 300.0815382 MHz
Power 40 dB I I
cont i nuous 1y on O O
WALTZ-16 modulated
DATA PROCESSING
Line broadening 4.0 Hz
FT size 32768
Total time 2 hr, 24 min, 23 sec
=
ﬂmﬁu
i
Re o5
“Za®
=E 0 R
~ ~
o a JL:J.
Ry
b=t
L B
,.yffx o
o
1 E s
_ e
g n_u
“=®m
a4 a8 [
= o +
- -
o= & o=
z2s L] p
Ld
~
=
|
i | |
et Ay G ’l A ' At - .mlttr-zs‘.s..{___.lb’ & oy ot Tt v
220 200 180 160 140 120 100 &0

—67.293

— 75.669

52.662

29.583

—7.851
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L
1 13
3
:
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»
| 5
I
l ~
-1
ol |
w
4
|
]
1|
1.06]
1.08{%
2.45]
.76

OH ( co,Me

9
“

5.626

8 it"'_"_—_' - NH (5p)

| OH Ph

3.784

W
@ o

e
r
w
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ey A —
Q.
Lo
Solvent: CDC13 () ~
Ambient temperature M
Mercury=300BB “mercury3go" N
I
unﬁnx.mnnhnw 1.000 sec @) =z F=
Fulse -0 degrees
Acq. tims 0.500 sec Oum., w0
Width 17699.1 Hz
182 repetitions
OBSERVE C13, 75.4553053 WHz
DECOUPLE H1, 300.0815382 MHz H H
Power 40 dB
cont inuous 1y on O O
WALTZ-16 modulated |
DATA PROCESSING
Line broadening 4.0 Hz
FT size 32768
Total time 2 hr, 24 min, 23 sec
S
wEnn
~ ® Ve
LR
mRamans
g |78y
L= .,.._ |
I
] =
>~ I 5.8
1™ d2w
N P -
& I e n 3 oo
T ™ | s _H o = - < n
ne o L Lo - . -
o sag o 5 ; E Pt
o - - s= | o rir it
© @ = Lot
T " | |
|
L W _ _ ﬁ
e M i et e i Ve - - M e, v i, S e
220 200 180 160 140 120 100 a0 60 40 20 pm
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0T

3.574

3.68{%

B.074

24.07 |

Y

12.
14,

834

.83

wdd

|
:
[

5.649

0.000

3.770

OH

OH

QO ZMe

s

Q-pTT=b=124

NH (50q)

A
o)

h
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Laamg Imum ALy

Solvent: CDC13
Ambient temperature
Mercury-300B8 ‘"mercury3oo"

2Me

Relax. delay 1.000 sec
Pulse 26.0 degrees
fcg. time 0.500 sec I,
Width 17699.1 Hz

280 repetitions

OBSERVE C13, 75.4553085 MHz

NH  (5q)

(6{0)

e
Y s

DECOUPLE H 300.0815382 MHz
Power 40 dB’ e I
continuwous 1y on O O

WALTZ-16 modulated

DATA PROCESSING

Line broadening 4.0 Hz

FT size 32768

Total time 2 hr, 24 min, 23 sec

L]
oo
=58
G
o ORG
Leda |77
.?.sw._/_
At L=
Ta8g RS
LT ks ngy
= wum =S4
] 2 ) w
ge® % srgz 8 o 8
z L] . - e
553 [ R 2 ;
- W a5 -
= ~ == 1 in
= " e | | |
8 B
™ o |
gy n _
-y J e I,Lclfrrta
220 200 1a0 160 io0 a0 60
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51 0’8 9’8

oL

09 59

59

{wdd) 14
St 06

00 S0 oL =i 0z gz oc gt ov

50

| 098«

3.00—=

8040
8.022
7.933
7915
7672

}ms?

L7638

7457

7438

17,397

OHp, co,Me 17.380

7 362
L7 344

OO NH () L7319
: L7305

oH Ph 17.286

545

= —3.853
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0oL Ok 02F o€l orl 0sl 09 0L 0BL 06 002

{wdd) L4

0Z 0 oOF 05 09 0L 08 06

ol

ol

_~182.385
~181.272

—172.435

-148.794
147 592
140.867
140.231

/133823

132,656
128.773
/-128.265

128.226
127,634

127.268
126,596

126.173

77.695
/77.318
-77.000

\76.683
67307

—53.034
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hzl-4-120

Archive directory: sexport/home/wu/vnmrsys/data
Sample directory:
File: PROTON

COOMe
NH (7)

Pulse Sequence: sZpul

<
o

OH
OH

7.260

7.119

10 9

10.324
o
7

42.37

-4 .800

3.830

15.16

3.397

—3.461
—3.351

o
o
W
o

|

2.661

1.582

1.255

0.000

ppm
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Archive directory: sexport/home/wu/vnmrsys /data
Sample directory:
File: CARBON

Pulse Sequence: sZpul

Solvent: COC13
Ambient temperature
Hercury=300BB "mercury3oo"

Relax. delay 1.000 sec
Pulse 26.0 degrees

Acg. time 0.439 sec

Width 17699.1 Hz

296 repetitions

OBSERVE C13, 75.4552B26 WHz
DECOUPLE H1, 300.0820522 MHz
Power 40 4B

continuously on

WALTZ=16 modulated

DATA PROCESSING

Line broadening 4.0 Hz

FT size 32768

Total time 2 hr, 24 min, 19 sec

184.719
183 817

172.506

148,140

-143.845

140.795

127.108

Ph

COOMe

I,

OH

NH (7)

o

OH

—77.401
S —76.971

— 76.556

75.282

66.643

52.876

N e

41.853
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(Ludd) 1)
S0 0l gl 0z ¢y g &g OF S+ 0% 5% 09 59 ol §4 08 Sg 06

[‘

1
r—""r""u/

~ ~

= p

(s :le)]

oy M

00

g0

7.380
7.321
8.54 é; l? 301
| 2.07

1 4.165
i &

1.004 E— =3 4,145

13.031 z By —3.746

| 364 = e 1.3.408

1123 ‘=—- - \3.366

\3.311

3.127

3.021 —_— —2.477

13243 F— —_ —1.664

—— —-0.000
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OFl 0% 0891 0L 08L 06L 002 O0LlZ

0El

(Ludd) 1)
0F  OF 05 09 Q) o8 06 00l 0zl

0z

oLl

At Ll

i

S

W¥iped

Ac,,

Ac™

Ph
COOMe

NH (9)

P-CI-CeHy

—208.426
—205.185

—173.758

130.547

135.926
}‘135.?22

133.649
7

128.725
%128,382

128.274
127.263

77.424
i??.OOO
76.576
—73.357

/64631
~ 62591
—59.095

—52.356
—45.441

_~32.328
™31.303
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IX. HPLC Chromatograms

Data File DI:WLCWDATAWHZLWHIL-4-294HIL-4-29 Z2011-10-13 18-40-494,001-0201.D
Sample Name: HZL-4-29

Acyg. Operator : HZIL Seq. Line : Z
Acg. Instrument @ Instrument 1 Location @ Yial 1
Injection Date 101872011 6:52:46 PM Inj 1
Inj Wolume : § pl
Acig. Method ¢ DALY HELWD at ah HEZL-4-29 HEL-4-29 Z011-10-15 15-40-4% ASH-Z0-80-10ML-2200M.
ol
Last changed V82972011 3:56:33 PM by HIL

Mnalysis Method : D:4LCYDATA\HILWHIL-4-29%HIL-4-29 Z011-10-18 18-40-49,001-0201.D%DA.M (ASH-
Z0-50-10ML- 2Z 0FM. M)

Last changed O LAY 2012 95T 12 AM by FX
(modified after loading)

SAD A, iEwelergth=220 nm O LCAOATAHHA -4 280HA -4-29 2011-10-18 13-40-400001 0201 .0
mad ] =
20
70
G0 -
50
40_
30 =
A
20
10 4
(il
T T T T T
o 15 20 i) i) i mn
Area Percent Re T
Sorted By : Sigmal
Multiplier H l.0000
Dilution H l.0000
Use Multiplier & Dilution Factor with [3TDs
Signmal 1: VYD1 A, Wavelength=:22Z0 nm
Peale RetTime Type Width Area Height Area
# [min] [min] maT *s [m&nr ] ]
el R et el R Dl Ikt
1 11.289 EB 0.7515 4096.,40576  G3.69995 52,1176
2 32,240 BB 2.1436 3763.51929  Z0.5%521 47.8824
Totals T&59,92505 104.2351%6
Instrument 1 3/2472012 9:57: 19 aM FX Page 1 of 1
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Data File IiWLENEOLILIMHELAHIL-4- 51WHEL-4-51 £011-11-04 21-12-0:2%001-0101.D

Sample Name: HZIL-4-51E

: HIL Jeqg. Line : 1
a

A, Operator

Aoy, Instrument

Injection Date
A, Method

Last changed

Mnalysis Method

Last changed

Instrument 1 Location @ Wial 1
11/4/2011 9:13: 17 PH Inj : 1
Inj Wolume : 5 pl

VDAL EOLLLINHELNHEL-4-51WHEL-4-51 Z011-11-04 Z1-1:-02% ASH-Z0-80-10ML-

ZZ0NM-45MINF. 1

8972011 3:55: 38 PH by HIL

DLy 201111 HELY HEL-4-51Y HEL-4-51 2011-11-04 21-12-024001-0101. DDA |
ASH-20-60-10ML-Z20NM-45M IN .M

12/ 1EF 2011 40 39:01 P by vl

[modified after loading)

SADT A, i elangth=220 nn (DALCR0 111 PHELAHEL4-5 1\HL-4-51 2011-11-04 21-12020010101.0h

mal ]

120 1

100+

20

Gl

20 =
= B

min

Area Percent Report

Sorted By Signal
Multiplier 1.0000
Dilution l.0000

Use Multiplier & Dilution Factor with I3TDs

Sigmal 1: VID1 A, Wavelength=Zz0 nm

Peal RetTime Type Tidth Area Height Area
# [min] [min] mar *g [mar ] ]
e el el B el Ll el
1 11.588 EBE 0.5335 B191.35303 150.73786 98.0075
£ 33.876 MM FLI0ET  LEG.03038 8.403BTe-1  1.99Z5
Totals B357.88341 151.57825

Instrument 1 1Z/L1E&7E0L1 4:39:08 PH yl

Page 1 of 1
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Data File I:YLCAE
Sample Wame: HIL-

Acg. Operator
Acig. Instrume

01111NHELWHEL -4-Z1NHEIL-4-21C Z011-10-2£0 Z0-05-184002-0101.D

4-210

: HIL Seq. Line : 1
nt : Instrument 1 Location @ Wial 2
e ¢ L0/20/2011 8:07:1% PM Inj : 1

Inject ion Dat
Acg. Method

Last changed

Inj Yolume @ 5 nl
PDALCY E0LLLHELY HEL-4-2 1N HEL-4-21C 2011-10-20 Z0-05-18%ASH-40-60- 10ML-
Z20AM.M
10420/ 2011 #:03:32 PM by HIL

inalyesis Methed : I0ALCWE0L1IDVHILNHEL-4-2 W HEL-4-21C 2011-10-20 Z0-05-18%002-0101.D4DALH |

Last changed

ASH-40-60-10ML- 22 00M.M)
10728 2011 3:19:44 PM by HIL
[modified after loadin

mAU ~

254

304

254

204

)
VDT A, Mielength=2 20 nm (DALCZ0 111 THELWHZL 43 THEL- 431 C &011- 10-20 20-05- 19002-0101 .0

ot
A7
o

o

T
10 125 15 175 i A 25 awh min

Area Percent Report

Sorted By
Multiplier
Dilution

Simal
1.0000
1.0000

Tge Moltiplier & Dilution Factor with ISTDs

Signal 1: WWD1l A, Wavelength=2Z0 nm

Peal RetTime
# [min]
ERERE LR
L 7.977
2 E0.3T0

Totals :

Type Width Area Height Area
[min] md7  *z  [mAU ] i
e R e e e |
M 0.6694 1457.35787 37.03318 49.6505

Julc) 2.6827 Li0B. 52039 9.35850 50.3185

2993.90796  46.392R8

Instrument 1 10729 2011 3:1%:53 PM HZIL Page 1 of 1



Data File DMALCADAT AW HILWHIL-4-64-635-665HEL-4-644 2011-11-14 2£2-4E-334035-0401.D

Sample Wame: HIL-4-68B

Acg. Operator : hzl Seq. Line : 4
Acig. Instrument : Instrument 1 Location @ Wial 35
Injection Date 117142011 11:42:09 PH Inj 1

Inj Yolume @ 5 nl

Acg. Method

Last changed
Analysis Method :

Last changed

CIALCYEZ0LLIL HELA HEL-4-6 4-65-66HIL-4-644 Z011-11-14 Zi-42Z-33% ASH-40-60-

L10ML -2 20WM- 30MIN. N

L0/3L7 2001 7025016 PH by HIL

DiWLCYDATA HILWHEL-4-64-65-66YHIL-4-644 2011-11-14 Z2-42-33%035-0401.D4DA.
M (ASH-40-60-10ML -2 200M- 30MIN.HM)

97 E4FEQLE L0007 24 A by FX

[modified after loading)

WAV A, Winelength=220 nm (DALCDATAHTLVH - 4 G465 -6EHIL-4-5 44 200 1-11- 14 22-42-30025-0401 .00

maL Z

1204

1004

204

604

M min

Area Percent Report

Sorted By Signal
Multiplier 1.0000
Dilution 1.0000

Tge Moltiplier & Dilution Factor with ISTDs

Signal 1: WWD1l A, Wavelength=2Z0 nm

Peal RetTime Type TWidth Area Height Area
# [min] [min] mdr *= [maT 1 H
e e e e B il et
1  §.069 EB 0.7045 8175.20117 175.06zZ04 97.58Zl1
2 E0.ERLl MM 2.6940 Z0Z.5R4TH L.25320 Z.4179
Totals 837T.T6596  179.31524

Instrument 1 % 2472012 10:07:33 AM TX

Page 1 of 1
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Data File D:WLOYWZO0L111NHZILWHIL-4-218HIL-4-214 2011-11-05 15-39-0&%001-0201.D
Sample Fame: HIL-4-214

Acg. Operator : HIL Seq. Line : Z
Acig. Instrument : Instrument 1 Location @ Wial 1
Injection Date : 117572011 3:51:26 PH Inj 1
Inj Yolume @ 5 nl
Acq. Method ¢ IALCY EZ0L11D HELW HEL-4-Z 14 HEL-4-21& 2011-11-05 15-39-02%ASH-30-70- 100ML-
Z20AM.M
Last changed : 10/E0/ 2011 B: 42:45% PM by HIL

Analysis Method : D:ALCY 2011114 HEZLA HZL-4-Z1%HEZL-4-214 2011-11-05 15-39-024001-0201.D%DA.M |
ASH-30-70-10ML-2200M.M)
Last changed v 11/5/2011 4:534: 1% PM by HEIL

[modified after loading)
WOT A, MiEelength=220 nm (OALC20 1 1 1" HAHL 42 1HEL- 421 A 2011-1 106 15-23-02001-0201.0%

Area Percent Report

Sorted By H Signal
Multiplier H 1.0000
Dilution H 1. 0000

Tge Moltiplier & Dilution Factor with ISTDs

Signal 1: WWD1l A, Wavelength=2Z0 nm
Peal RetTime Type TWidth Area Height Area
# [min] [min] mdr *= [m&T 1 ]

1L 8.040 M 0.7646 LiG9.6006T  Z§.11z00 50,6529
2 27.791 M 44,1909 1Z5k.44556 4,93983  49.3471

Totals 2546. 13623 33.10163

Instrument 1 11/5/2011 4:34 27 PM HIL Page 1 of 1
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Data File D:SLOYZO0L111NHZILSWHIL-4-658 HZIL-4-684 Z011-11-17 09-55-03%001-0201.0
Sample Fame: HIL-4-654

Acg. Operator : hzl Seq. Line : Z
Acig. Instrument : Instrument 1 Location @ Wial 1
Injection Date : 1171772011 10:07:30 24 Inj 1

Inj Yolume @ 5 nl

Acg. Mechod ¢t IALCYZ0 111D HELA HEL-4-6 §ANHEIL-4-684 £011-11-17 09-55-03% ASH-30-70-10ML-

ZZOFM- 40MIN .M
Last changed ;o 10FE9¢ 2011 2: 58:53 PM by HIL

inalyesis Methed : I0ALCYE0111LWHILNHEL-4-68ANHEL-4-664 2011-11-17 08-55-03001-0Z01. I DAL M

ASH-30-70-10ML-2200M-40MIN .M
Last changed vLLALTAE0LL 11007045 AT by hel
[modified after loadin

maL ]

o0

B00+

500

<00+

300+

200+

1004

bl

3]
"IV A, Miwelength=2 20 nm (DAL CZ0 111 THELHEL 55 AFEL-4- 65 A 20 1-11-17 D0-55-03 00 1-0201 )

min

Area Percent Report

Sorted By H Signal
Multiplier H 1.0000
Dilution H 1. 0000

Tge Moltiplier & Dilution Factor with ISTDs

Signal 1: WWD1l A, Wavelength=2Z0 nm

Peal RetTime Type TWidth Area Height Area
# [min] [min] mdr *= [maT 1 H

1 §.748 \E 0.7369 3.53465ed  TID.33594 H6.GI55
& Zr.TT1 BB 2.5743 1157.79492 5.E8305  3.171%

Totals 3.650R6e4 T44.61899

Instrument 1 11717/ 2011 11:07:50 AM hzl

Page 1 of 1
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Data File D:SLOYZO0L111NHZLAWHIL-4-Z1E\HEZL-4-2Z1B-A3H 2011-10-25 08-59-074052-0201.D
Sample Wame: HIL-4-21B

Acg. Operator : hzl Seq. Line : Z
Acig. Instrument : Instrument 1 Location @ Wial 52
Injection Date : LO0/Z5/2011 9:11:52 &M Inj 1
Inj Yolume @ 5 nl
Acq. Method ¢ IALCY Z0L111 HELW HEL-4-Z 1BYHZL-4-215-ASH 2011-10-25 0&-59-0TWASH-30-T70-
10ML-Z20TM. M
Last changed : 10/E0/ 2011 B: 42:45% PM by HIL

Analysis Method @ D:ALCY 2011114 HELN HIL-4-21B4HIL-4-21E-ASH 2011-10-25 0&-52-0T052-0201. I

DA.M (ASH-30-T0-10ML-ZZ0WM.M)
Last changed CL0fESSEOLL 2051053 PM by HIL
[modified after loading

I
AT A, Wirelength=220 nm (DALC20 1 1" HELVHEL4-2 1 BVHEL-4- 21 B- ASH2011-10-25 08-80-07'052-0201 .0

4}%
&
245 &

min

Area Percent Report

Sorted By H Signal
Multiplier H 1.0000
Dilution H 1. 0000

Tge Moltiplier & Dilution Factor with ISTDs

Signal 1: WWD1l A, Wavelength=2Z0 nm

Peal RetTime Type TWidth Area Height Area
# [min] [min] mdr *= [maT 1 H

1 8,311 MW 0.8174 L096.T86186 Zi.36259 50,7546
2 30.053 M 3.7439 L0BZ.8TO61 4,73154 49.2154

Totals 2159.RZETE  Z7.09412

Instrument 1 10729 2011 2:54:52 PM HZIL

Page 1 of 1
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Data File I:AWLOVZOLLLINLOHNYDC-1-39%¥DC-1-39 2011-11-15 11-13-34%045-0401.D
Sample Name: HZL-4-6BA

Acyg. Operator ¢ LOH Jeg. Line : 4
Aoy, Instrument @ Instrument 1 Location @ Vial 45
Injection Date : 11/15/2011 12:38:40 PM Inj :

1
Inj Wolume : 5 pl

Acqg. Method DALV EOLLLVLOR YD C-1-3M YD C-1-39 Z011-11-15 11-13-354% ASH-30-70-10ML-

ZZOMM- A0MIN .M
Last changed o L0/297 2011 2:58: 53 PH by HIL

Analyeis Method © DALCWEOLILLWLOWWYDC-1-30¥DC-1-3% 2011-11-15 11-15-340045-0401.IWDALH

ASH-30-70-10ML-220RM-40M IN M)
Last changed v lEf 152011 455016 PM by FX
[modified after loading)

mAl ] jac

160

120

100+

204

G0

g
SAWDT A, i elangth=220 nm (DALCR0 111 PLOHWDC- 1-280D C-1- 29 2011-11-15 11-13-24045-0401 .00

% .

1.351
%,

min

Area Percent Report

Sorted By : Signal
Multiplier : 1.0000
Dilution : l.0000

Use Multiplier & Dilution Factor with I3TDs

Sigmal 1: VID1 A, Wavelength=Zz0 nm

Peal RetTime Type Tidth Area Height Area
# [min] [min] mar *g [mar ] ]

1 9.513 \E 0.7973 G909, 80076 1T3.021685 O8T.Z063
£ 3L.35T M 4.3574 E56.0B387 9.7942Z0e-1  Z.T937

Totals : 9165.86563 174.00128

Instrument 1 1Z/157E011 4:5&:40 PH FX

Page 1 of 1
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bata File DiALCWEOQL11ILVHEILAHEIL-4-T1VHIL-4-71F-ADH Z011-11-18 10-07-5&4001-0£01.D

Sample Wame: HIL-4-71B

Acg. Operator
Acig. Instrument :
Inject ion Date
Acg. Method

Last changed
Analysis Method :

Last changed

: hzl Seq. Line : Z
Instrument 1 Location @ Wial 1
11718/ 2011 10:19:43 AM Inj : 1

Inj Yolume @ 5 nl

CIALCYZ0LL1D HELA HEL-4-7 1V HEL-4-T1B-ADH 2011-11-1& 10-07-52M\ADH-30-70-

10ML -2 20T, M
9/ 1572011 8:42: 49 AM by THL

DLy 20 LLL I HELY HEL-4-T1WHEL-4-T16-ADH 2011-11-15 10-07-52%001-0201.D4DA.

M (ADH-30-70-10ML -2 200M. M)
12715/ 8011 9: 4456 AM by Fi
[modified after loading)

'}
AT A, Wisrelength=220 nm (OALCZ0 11 1"HELVHEL4-7 1"HEL-4-71 B- 20H 2011-11-18 10-07-520001-0201 .00

mAl &

04
=]
=1
o
a

15

104

5_

D_

T T T T
2 a 10 11 12 min

Area Percent Report

Sorted By
Multiplier
Dilution

Simal
1.0000
1.0000

Tge Moltiplier & Dilution Factor with ISTDs

Signal 1: WDl A,

Peal RetTime Type
# [min]

Wavelength=220 nm

Width Area Height Area
[min] md7  *z  [mAU ] i

1 §.648 EB
& 10.308 WE

Totals :

Instrument 1 1Z/15/Z011 9:45:10 &AM FX

0.31E5 463.74359  Z53.Z6646 50,1151
0.4000 481.52161  15.14019 49,5549

965.26520 41.40BES

Page 1 of 1

S71



bata File DiALCWEOQLILLVHEILAWHIL-4-650C\HZIL-4-65C-2 Z011-12-01 10-08-E7%044-0301.D

Sample Fame: HZIL-4-85

Acg. Operator
Acig. Instrument :
Inject ion Date
Acg. Method

Last changed
Analysis Method :

Last changed

: HIL Seq. Line : 3
Instrument 1 Location @ Wial 24
127172011 10:42:22 AM Inj : 1

Inj Yolume @ 5 nl

O IALCYZ0 111D HELW HEL-4-6 SCYHEL-4-65C-2 2011-12-01 10-0§-Z7y ADH-30-70-10ML -

Z20FM-20MIN .M

117158/ 2011 10:39: 21 AM by THL

DSLCY 201110 HELN HEL-4-6 504 HEL-4-650-2 2011-12-01 10-08-27, 044-0301.04 DAL M
[ADH-30-70- 10ML -2 200M- Z0MIN. M)

12715/ 2011 4:4%:40 PM by FI

[modified after loading)

mAl

176 4

1504

125 4

100+

Th

il

254

AT A, Wirelength=220 nm (DALC20 111 ' HELVHEL4-65 OHE L-4-5 C-2 201 1-12-01 10-D2-270440301.0h

@
=]

853
e/
G

3

Area Percent Report

Sorted By
Multiplier
Dilution

Simal
1.0000
1.0000

Tge Moltiplier & Dilution Factor with ISTDs

Signal 1: WWD1l A, Wavelength=2Z0 nm

Peal RetTime Type TWidth Area Height Area
# [min] [min] mdr *= [maT 1 H
e e e e B il et
1 §.853 MM 0.3541 Z1R.53685  10.Z0B10  3.5509
2 10.BZ8 WE 0.4364 537T0.42090 184.09636 96,1191
Totals S5ET.ZETET  194.3024R

Instrument 1 1i/15/2011 4 49:56 PH X

Page 1 of 1
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bata File DiALCWEOLI1ILVHEILAHEIL-4-33%HIL-4-334 Z011-10-25 16-E&-384053-0£01.D

Sample Fame: HIL-4-334

Acg. Operator
Acig. Instrument :

Inject ion Date
Acg. Method

Last changed
Analysis Method :

Last changed

: hzl Seq. Line : Z
Instrument 1 Location @ Wial 53
10725/ 2011 4:35:14 PM Inj : 1

Inj Yolume @ 5 nl

P IALCYZ0 111 HELW HEL-4-3 W HEL-4-354 £011-10-25 16-22-38\ASH-30-70-1EML-

Z20AM.M

10425/ 2011 4:20:1% PM by hel

DoSLCY 2011108 HELA HEL-4-3 34 HEL-4-334 2011-10-25 16-22-38%053-0201.D8DALH |
ASH-30-70-12ML-2200M.M)

10428/ 2011 3:04:44 PM by HIL

[modified after loading

mAl

20

17.6

7454

2454

I
SAVDT A, Wirelength=220 nm (DALCZ0 11 1 HELVHEL4- 3 W HEL-- 23 A 20 11- 10-25 16-22-383053-0201 .00

%.833
&

10 125 15 174 il nh 25 wh min

Area Percent Report

Sorted By
Multiplier
Dilution

Simal
1.0000
1.0000

Tge Moltiplier & Dilution Factor with ISTDs

Signal 1: WDl A,

Wavelength=220 nm

Peal RetTime Type TWidth Area Height Area
# [min] [min] miI *g [maT ] H
e e e e B il et
1 T.771 MM 0.8797 1031.05905  19.53331 50,915
2 OE0.833 M 2.9494 994, 05526 §5.6L1755 49.0572
Totals : Z025.14754 Z5. 15086
Instrument 1 10725/ E011 3:04:51 PH HIL Page 1 of 1
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Data File DoALCWEOQLIILAIZVAIEZY-15-TE\NZ¥-13-78 Z011-11-0& Z1-E8-15%041-1301.D

Sample Fame: HIL-4-594

Acg. Operator Je

Acig. Instrument : Instrument 1 Location @

Injection Date 117972011 &:02: 49 &AM Inj
Inj Yolume :

Acg. Method

Last changed
Analysis Method :

Last changed

Z20FM- 30MIN .M
1072972001 3:08:59% PH by HIL

q. Line :
o

13
Wial 41
1
5ol

D IALCYVEIOLLINKE T KEY-13-T8WKEY-13-76 £011-11-08 Z1-26-15\ASH-30-70-1:iML-

DAL CY E0LLLIEE T KE¥-13-ToAHZ¥-15-16 2011-11-08 21-25-15041-1301.DWDAM |

ASH-30-70-12ML-2200M-30MIN M)
117972011 2:41: 5% PM by THL
[modified after loading)

mal ] =

160

1204

100+

a0+

G0+

AT A, Wirelength=220 nm (OALCR0 T 10T 3- PR 12-73 2011-11-02 21-28- 15041 - 1201.00

» min

Area Percent

Report

Sorted By Signal
Multiplier 1.0000
Dilution 1.0000

Tee Moltiplier & Dilutien Factor with

Signal 1: WWD1l A, Wavelength=2Z0 nm

I5TDhs

Height
[mir ]

177.81434
1.43]199

Area
H

47.3694
Z£.63086

Peal RetTime Type TWidth Area
# [min] [min] miI *e

e e e e B il et
1 T7.368 EE 0.7705 BE95.R0G24
2 E0.438 MM 2.797T2  240.33339

Totals : 9136, 03163

Instrument 1 117572011 2:42: 06 FM THL

178. 64633

Page 1 of 1
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Data File D:WLOYZO0L111NHZILWHIL-4-T83HIL-4-81F 2011-11-23% 16-37-34,033-0201.D
Sample Fame: HIL-4-THA

Acg. Operator : HIL Seq. Line : Z
Acig. Instrument : Instrument 1 Location @ Wial 33
Injection Date : 1172372011 4:49:34 PM Inj 1
Inj Yolume @ 5 nl
Acq. Method ¢ IALCY Z0L111 HELW HEL-4-78 HZL-4-81F 2011-11-23 16-37-34%0DH-30-70- 100ML-
Z20AM.M
Last changed D9/ 1472011 10:11: 46 &AM by HIL

Analysis Method : D:ALCY 2011114 HEZLA HZL-4-T8\HEZL-4-516 2011-11-23 16-37-344033-0201.D0DA.M |
O0DH-30-70-10ML-2200M.M)

Last changed O LESLSAE0LL 100715 A by FR
[modified after loading)

[}
WOT A, MiEelength=220 nm (OALC20 1 1 1" HAWHL -4 72 HEL- 81 B 2011-11-23 16-37-24023-0201 .00
mal = &
120 of
100
20
G0
W
3
40 4 b
20
04 L
5 B i 1 14 i min
Area Percent Report
Sorted By H Signal
Multiplier H 1.0000
Dilution H 1. 0000
Tge Moltiplier & Dilution Factor with ISTDs
Signal 1: WWD1l A, Wavelength=2Z0 nm
Peal RetTime Type TWidth Area Height Area
# [min] [min] mdr *= [m&T 1 ]
e e e e B il et
1 B.3T6 MM D.2861 2034.92603 118.52831 49.59582
2 15.035 EE 0.91158 204322571  34.59540 50.101%
Totals 4078, 15173 153.12370
Instrument 1 1if15/E011 10:07:E% M TX Page 1 of 1
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Data File D:WLOYWZO0L111NHZILWHIL-4-808HIL-4-804 2011-11-24 16-10-1%%037-0201.D
Sample Fame: HIL-4-304

Acg. Operator

Acig. Instrument :

Inject ion Date
Acg. Method

Last changed

Analysis Method :

Last changed

: HIL Seq. Line : Z
Instrument 1 Location @ Wial 37
117245 2011 4:22:20 PM Inj : 1

Inj Yolume @ 5 nl

tIALCYZ0 111D HELW HEL-4-3 W HEL-4-860& £011-11-24 16-10-19%0DH-30-70- 10ML-

Z20RM-20MIN .M
1172472011 3:51:31 PH by HIL

DALY 20 LLL I HELA HEL-4-5 08 HEL-4-604 2011-11-24 16-10-19%037-0Z01.D4WDALM |

ODH-30-70-10ML-2200M-20MIN M)
12715/ 8011 10:0%9: 25 AM by FX
[modified after loading)

maL =

12004

1000 4

2004

GO0 4

400 4

200

WAV A, Wirelength=220 nm (DALCZ0 111 1 HELVHEL4- 80N HEL- 20,420 11-11-24 16-10-190027-0201 .00

15027

min

Area Percent Report

Sorted By
Multiplier
Dilution

Simal
1.0000
1.0000

Tge Moltiplier & Dilution Factor with ISTDs

Signal 1: WWD1l A, Wavelength=2Z0 nm

Peal RetTime Type

# [min]

Width Area Height Area
[min] md7  *z  [mAU ] i

1 B.333 \E
& 13.027 BE

Totals :

Instrument 1 12715/ 2011 10:09:41 AM FiI

0.E688 Z.29T04ed  1308.6TEZT 96.3543
0.8836 @61.37T837T  14.93419  3.615%

2.38320e4  1323.61048

Page 1 of 1
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Data File D:SLOADATAWHILAHIL-4-TSWHIL-4-T8E-1 201Z-0%-24 10-39-13%002-0101.D
Sample Wame: HIL-4-78B

Acg. Operator H Seq. Line : 1
Acig. Instrument : Instrument 1 Location @ Wial 2
Injection Date : 972472012 10:40:3% M Inj 1
Inj Yolume @ 5 nl
Acq. Method ¢ IALCYDATAHELY HEL-4-784 HEL-4-T8E-1 2012-09-24 10-39-13%ASH-30-70- 1ML~
Z20AM.M
Last changed D LA13/2002 10:19:59 AM by LOH

Analysis Method : D0ALCYDATAWHILAHZIL-4-T8\HZL-4-T8E-1 2012-09-24 10-38-13%002-0101.DADAM
ASH-30-T70-1ML-2 200N . M)

Last changed PORfERSZ00E 1121006 AM by FX
[modified after loading)
Method Info 1 ASH-50-50-1ML-254HM-50MIN

WDOT A, MEwelength=220 nm (DAL CDAT AR VHAL- 4 T3 HAL-4- 72 B- T 2072-00- 24 T0-38- T300Z-0707 .

17.541

ent Report

Sorted By H Sigmal
Multiplier H 1.0000
Dilution H 1. 0000

Tse Multiplier & Dilution Factor with ISTDs

Sigmal 1: WWD1 A, Wavelength=zZ0 nm

Peal RetTime Type Width Area Height Area
# [min] [min] mal *= [malr 1 ]

1 T.8L0 MM 0.5742 914.099753  Z6.532684 49.7468
& 17.541 EE L.3159 923, 403563 G.E6015 S0.E53%

Totals 1837, 50336 34.7929%

*#*% End of Report ***

Instrument 1 % 2472012 11::21:11 &M TX Page 1 of 1
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bata File DiWLCWEOQL11LVHEILAHEIL-4-50%HIL-4-80F Z011-11-2& £0-43-40%013-0101.D

Sample Wame: HIL-4-80B

Acg. Operator : HIL Seq. Line : 1
Acig. Instrument : Instrument 1 Location @ Wial 13
Injection Date 11722/ 2011 &: 44:57 PM Inj 1
Inj Yolume @ 5 nl
Acg. Method
22 0FM- I0MIN .M

Last changed 11722/ 2011 §:35:29 PM by THL

CIALCYZ0 111D HELW HEL-4-3 W HEL-4-860F £011-11-22 Z0-435-40NASH-30-70- 10ML-

inalyesis Methed : I0ALCWE0L1ILWHILNHEL-4-5 MW HEIL-4-80F 2011-11-22 20-43-40%013-0101.D0DALH

ASH-30-70-10ML-2200M-30MIN M)
12715/ 2011 10:16: 4% A by FX
[modified after loading)

Last changed

T A, WEwlength=220 nm (DAL L0 111 TFELW L 4 B0 e, 4208 20711122 20200 TR0T0T 0
mal =
250
200
150 4
100+
a0+ o
-
]
z @p‘*’
[ p— L it r
5] i0 12 14 16 12 0 s 24 min

Area Percent Report

Sorted By Signal
Multiplier 1.0000
Dilution 1.0000

Tge Moltiplier & Dilution Factor with ISTDs

Signal 1: WWD1l A, Wavelength=2Z0 nm

Peal RetTime Type TWidth Area Height Area
# [min] [min] mdr *= [maT 1 H
e e e e B il et
1 7.948 \WE 0.6202 1.0929Zed  271.14075 95.5934

2 19.348 MM 2.3333 155.91867 1.11373  1.4066

Totals 1.105851ed 272.25447

Instrument 1 12715/ 2011 10:16: 5% AM Fi

Page 1 of 1
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bata File DiWLCWEOL1ILVHEILAHEIL-4-33%HIL-4-33F Z011-10-26 09-59-153054-0£01.D

Sample Wame: HIL-4-33B

Acg. Operator
Acig. Instrument :
Inject ion Date
Acg. Method

Last changed
Analysis Method :

Last changed

: HIL Seq. Line : Z
Instrument 1 Location @ Wial 54
10726/ 2011 10:11: 44 AM Inj : 1

Inj Yolume @ 5 nl

Z20AM.H
L0725/ 2011 4:20:15 PH by hel

P IALCYZ0 111D HELW HEL-4-3 W HEL-4-35F £011-10-26 09-59-15%ASH-30-70- 1EML-

DALY 20 LLL I HELA HEL-4-3 34 HEL-4-533F 2011-10-26 0%-59-15%054-02Z01.D\DALM |

ASH-30-70-12ML-2200M.M)
10428 2011 3:25:05 PM by HIL
[modified after loading)

mAl =

7.5+

245

SAVDT A, Wirelength=220 nm (DALC20 111 1 HELVHEL4- 3 3\ HEL-4-23 B 2011 - 10-26 09-58- 15'054-0201 .00

'bc""@
it
rbl .

&

min

Area Percent Report

Sorted By
Multiplier
Dilution

Simal
1.0000
1.0000

Tge Moltiplier & Dilution Factor with ISTDs

Signal 1: WDl A,

Peal RetTime Type
# [min]

Wavelength=220 nm

Width Area Height Area
[min] md7  *z  [mAU ] i

1 13,507 M
2 39.748 MM

Totals :

1.5584 Z14E. 56325  19.21558 50,4540
5.4205 Z104.02430 6.46932 49.5460

424660815 Z5.63490

Instrument 1 10729 2011 3:25:14 PM HIL

Page 1 of 1
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bata File DiWLCWEOQL11LVHEILAHEIL-4-59%HIL-4-5%F Z011-11-11 E0-E9-350&4-0101.D

Sample Wame: HIL-4-598

Acg. Operator
Acig. Instrument :
Inject ion Date
Acg. Method

Last changed
Analysis Method :

Last changed

: HIL Seq. Line : 1
Instrument 1 Location @ Wial 24
1171152011 #:30:54 PM Inj : 1

Inj Yolume @ 5 nl

CIALCYZ0 111 HELW HEL-4-5 9 HEL-4-59F £011-11-11 Z0-29-35\ASH-30-70- 1EML-

Z20FM- S0MIN .M

10428 2011 3: 52123 PM by HIL

DSLCY 2011108 HELA HEL-4-554 HEL-4-538 2011-11-11 20-29-35%024-0101.D%DALH |
ASH-30-70-12ML-2200M-50MIN M)

11711 2011 9: 30027 PM by THL

[modified after loading)

WOT A, MiEelength=220 nm (OALC20 1 1 1" HAHL -4 S90HEL- 4598 2011-11-11 20-28-25024-0101.0%
mal o
60
50
40 4
a0
20
=
e
5 &
10 o
N
1] 15 i 25 i) 35 4 45 min
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution 1. 0000
Tge Moltiplier & Dilution Factor with ISTDs
Signal 1: WWD1l A, Wavelength=2Z0 nm
Peal RetTime Type TWidth Area Height Area
# [min] [min] mdr *= [m&T 1 H
e e e e B il et
1 13.5l% EE L.E053 BT&0.93555 6464053 97.7617
239,337 M 41,9252 155.24968 5.25358e-1 2.2383
Totals EO93E. 18523 E5.1R589
Instrument 1 1171172011 % 30:35 PH THL Page 1 of 1
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bata File DiWLCWEOL11ILVHEILAHEIL-4-810VHIL-4-81F Z011-11-23 15-46-58%032-0101.D

Sample Wame: HIL-4-81B

Acg. Operator : HIL Seq. Line : 1
Acig. Instrument : Instrument 1 Location @ Wial 32
Injection Date 117234 2011 3:45:45 PH Inj 1

Acg. Method

Last changed
Analysis Method :

Last changed

Inj Yolume @ 5 nl

CIALCYZ0LLLI HELW HEL-4-3 1WHEL-4-861F £011-11-23 15-46- 56%ASH-30-70- 10ML-

Z20AM.H

10/20/ 20011 6:d42: 45 PH by HIL

DALY 20 LLL I HELA HEL-4-8 1V HEL-4-61F 2011-11-23 15-46-56%032-0101.D4DALM |
ASH-30-70-10ML-2200M.M)

12715/ E0LL 10:EE:14 AN by FX

[modified after loading)

'}
WOT A, MiEelength=220 nm (OALC20 11 1 1 HAWHL 48 1 HEL- 81 B 2011-11-23 15-45-56022-0101.00
mAl =
@-‘r&‘
&

min

Area Percent Report

Sorted By Signal
Multiplier 1.0000
Dilution 1.0000

Tge Moltiplier & Dilution Factor with ISTDs

Signal 1: WWD1l A, Wavelength=2Z0 nm

Peal RetTime Type TWidth Area Height Area
# [min] [min] mdr *= [maT 1 H
e e e e B il et
1 11.911 MM L.0821 1008.33763  15.53055 50,4466
233,970 MM 4,2712 990, 45456 L6649 49,5534
Totals 1998, 82239 19.39551

Instrument 1 12715/ 2011 10:Z:Z::26 AM i

Page 1 of 1
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Data File D:SWLONVZOLLLINENS FX-4-1234%THL-12-33 2011-11-24 12-09-47%035-0401.D
Sample Name: HZL-4-534

A, Operator H S Jeqg. Line : 4
Aoy, Instrument @ Instrument 1 Location @ Vial 35
Injection Date 1172472011 12:55:19 PH Inj : 1
Inj Wolume : 5 pl
A, Method
ZZ0WM-45MIN.M
Last changed 117247 2011 12:08:10 PM by hzl
Mnalysis Method
ASH-30-70-10ML-220RM-45M IN M)
11724/ 2011 2: 27:08 PM by hel

[modified after loading)

Last changed

DALV EOLLLLY BV ER-2-1ERMTHL -12-33 Z011-11-24 12-09-47% ASH-30-70-10ML-

DLy 201111 FAVEN-4-1250THL-12-33 2011-11-24 12-0%-47035-0401. DDA |

SO A, i elangth=220 nm (DALCRD T VP-4 1 22THL-12-33 2011 - 1124 12-09-47°025-0401 .0h

mal £

2504

200

150

100

504

min

Area Percent Report

Sorted By Signal
Multiplier 1.0000
Dilution l.0000

Use Multiplier & Dilution Factor with I3TDs

Sigmal 1: VID1 A, Wavelength=Zz0 nm

Peal RetTime Type Tidth Area Height Area
# [min] [min] mar *g [mar ] ]
e el el B el Ll el
1 11.565 EBE 1.0140 1.79072ed  2ZTZ.05200 O8T.Z564
£ 33,466 IMT 4.0919 499.47961 £.03443 EZ.7138
Totals 1.54067ed  274.08644

Instrument 1 1l/:24&/ 2011 2:27:14 PM hel

Page 1 of 1
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\w

NH  (5k)

OH 2-Naphthyl

Data File D:WLOYZO0L111NHZILWHIL-4-818HIL-4-814 2011-11-23% 14-54-38,031-0201.D
Sample Fame: HIL-4-814

Acg. Operator

Acig. Instrument :

Inject ion Date
Acg. Method

Last changed

Analysis Method :

Last changed

: HIL Seq. Line : Z
Instrument 1 Location @ Wial 31
117235 2011 3:07:03 PM Inj : 1

Inj Yolume @ 5 nl

tIALCYEZ0LLLI HELW HEL-4-3 WHEL-4-8618 2011-11-23 14-54-38\ASH-30-70- 10ML-

Z20AM.M

10420/ 2011 B 42:4% PM by HIL

DSLCY 2011108 HELA HEL-4-8 14 HEL-4-5814 2011-11-23 14-54-38%031-0201.D%DALH |
ASH-30-70-10ML-2200M.M)

11723 8011 3:4%:03% PM by hezl

[modified after loadin

3]
VDT A, Mielength=2 20 nm (DALCE0 111 THELWHZL -5 THEL- 451 A0 11-1 123 14-534-380031-0201 07

Area Percent Report

Sorted By
Multiplier
Dilution

Simal
1.0000
1.0000

Tge Moltiplier & Dilution Factor with ISTDs

Signal 1: WWD1l A, Wavelength=2Z0 nm

Peal RetTime Type TWidth Area Height Area
# [min] [min] miI *g [maT ] H
e e e e B il et
1 1Z.419% MM L8377 2493.40479  Zi.B1336 50.308Z
2 2T.348 MM 4.0914 2452.54955  10.03Z53 49.691%
Totals : 4956, 25464 JE.64589
Instrument 1 117237011 3:49:17 P hzl Page 1 of 1
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NH  (5k)

\w

OH 2-Naphthyl

Data File D:SLOYZO0LLLINTMCHTHMC-6- 1024 TMC-6-102 2011-12-03 11-25-454003-0501.0
Sample Wame: HIL-4-95C

Acg. Operator : THC Seq. Line : 3
Acig. Instrument : Instrument 1 Location @ Wial 3
Injection Date : 12/3/2011 12:52:22 PM Inj 1

Inj Yolume @ 5 nl

Acg. Mechod U IRALCYZ0LLILN THC THC-6-L0ENTHC-6-102 £011-18-03 11-25-45 ASH-30-70-10ML-

ZZOFM- 40MIN .M
Last changed ;o 10FE9¢ 2011 2: 58:53 PM by HIL

inalyesis Method : DI0AWLCY 01110 THCN TMC-6-L102ATHC-6-1028 2011-12-03 11-25-45003-0501L. I DA.M |

ASH-30-70-10ML-2200M-40MIN .M
Last changed v lEf3/2001 301556 PM by LOKH
[modified after loadin

]
"IV A, Mielength=2 20 nm (DALCED 111 TThAC ThAC-B- 020 hAC-B- 102 2011-12-03 11-25-20005-0501 07

mAl Z
1754

150 4
1264
100
75
i1

254

35 T T T T

=
>
%)
=
by
th
=L

Area Percent

Sorted By H Signal
Multiplier H 1.0000
Dilution H 1. 0000

Tge Moltiplier & Dilution Factor with ISTDs

Signal 1: WWD1l A, Wavelength=2Z0 nm

Peal RetTime Type TWidth Area Height Area
# [min] [min] mdr *= [maT 1 H

1 1i.750 EE L.696E Z.15630ed  193.i6617 9§.4616
2 Z8.857 MM 4.0378 336.89764 1.39081 1.5354

Totals 2.18999e4 19465679

Instrument 1 127372011 3:16:02 PM LOH

Page 1 of 1
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NH (5)

oH 2-furyl

Data File I:WLOAVDATAWHEILSHIL-4-38%WHIL-4-38 2011-11-07 15-55-58%03Z-0201.D
Sample Name: HZL-4-384

A, Operator : HIL Jeqg. Line : Z
Aoy, Instrument @ Instrument 1 Location @ Vial 32
Injection Date : 11/7/2011 4:08::24 PH Inj : 1
Inj Wolume : 5 pl
Acqg. Method VDALY Z0LLL1Y HELA HEL-4-3564HZL-4-38 Z011-11-07 15-55-584 ASH-30-70-10ML-
ZZOWM. M
Last changed o L0/20/ 2011 B: 4245 PH by HIL

Analyegis Method @ D:S\LCYDATA\HZIL\HZIL-4-38\HIL-4-38 Z011-11-07 15-55-58%032-0201.00DAM (ASH-
30-T0-10ML- 22 0FM. M)
Last changed CORFEAYE01E L0000 5E M by FX

[modified after loading)
WAND A, WiEnelength=220 nm(OALCDATAHTL W HAL -4 38 HA 432 2011-11-07 15-5588032-0201.0)

Area Percent Report

Sorted By : Signal
Multiplier : 1.0000
Dilution : l.0000

Use Multiplier & Dilution Factor with I3TDs

Sigmal 1: VID1 A, Wavelength=Zz0 nm
Peal RetTime Type Tidth Area Height Area
# [min] [min] mar *g [manr ] 2

1 1L.3E7 MM 0.65ET BT9.E9883  13.276585 50.1461
£ 14,276 MM 1.1835 675.34108 9.51031 49,3539

Totals : 1354, 83989 Z2.78717

Instrument 1 %/ 24/2012 10:00:5% AM FX Tage 1 of 1
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NH (5)

oH 2-furyl

Data File D:SLOYZO0L111NHZILAWHIL-4-658 HZIL-4-684 Z011-11-17 09-55-03%002-0301.0
Sample Wame: HIL-4-65B

Acg. Operator : hzl Seq. e 3
Acig. Instrument : Instrument 1 Location @ Wial 2
Injection Date : 11/17/2011 10:49:23 M Inj 1
Inj Yolume @ 5 nl
Acq. Method ¢ IALCY Z0L111 HELS HEL-4-6 8ANHIL-4-6584 2011-11-17 09-55-03% ASH-30-70-10ML-
Z20FM-20MIN .M
Last changed ;1171042011 9:40:34 PM by THL

Analysis Method : D0ALCY201111WHILAW HEIL-4-68A\HEL-4-654 2011-11-17 09-55-03002-0301. 0% DALM |
ASH-30-T70-10ML-220NM-20MIN M)

Last changed LT E01L 110160 16 AT by hel
[modified after loading)
Method Info 1 ASH-50-50-1ML-254HM-50MIN
DT A, MEwelergh=220 nm (DAL Cen 111 THEL LA 60 AL 60 A 707 1-11-17 D955- [ 002-0.01 09
mal =
140 -
1204
1004
0
60
40_
20 ~—
=
D_
T T T T T T T
a 10 11 12 13 14 15 16 min

Area Percent Report

Jorted By H Signal
Multiplier H 1.0000
Dilution H 1.0000

Tge Multiplier & Dilution Factor with ISTDs

Signal 1. WWD1 A, Tavelength=2ZZ0 nm
Pealr RetTime Type TWidth Area Height Area
# [min] [min] malr *5 [maT 1 ]

1 1l.140 \WE 0.8114 T800.07585  148.0121% 87.0599
& 14.157 BB 0.657T6 E3R.27974 J.e0RLS  2.9401
Totals G036.35542 151.61835

Instrument 1 11717/ 2011 11:15: 23 AM hzl Page 1 of 2
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Data File DiALCWDATAWHILAWHIL-4-123\HZIL-4-123-2 Z011-12-E&9 19-50-11%041-0101.D

Sample Wame: HIL-4-123

Acg. Operator
Acig. Instrument :
Inject ion Date
Acg. Method

Last changed
Analysis Method :

Last changed

: HIL Seq. Line : 1
Instrument 1 Location @ Wial 41
12729/ 2011 T:51:00 PM Inj : 1

Inj Yolume @ 5 nl

O IALCY Z0LLLEN HELW HEL-4-183HEL-4-1253-2 2011-12-29 19-50-114 ASH-Z0-30-10ML -

Z20AM.H

8/ 972011 3:56:33 PM by HIL

DoWLCYDATA HILWHEL-4-123\HIL-4-123-2 2011-12-2% 19-50-11%041-0101.DWDAM |
ASH-20-80-10ML-2200M.M)

97 B4/ E0LE 9056045 AM by X

[modified after loading)

AT A, Winelength=220 nm (DALCDATAHTLVHIL -4 1 2AHZL-<-123-2 2011-12-28 18-50-11'041-0101.0h

min

Area Percent Report

Sorted By Signal
Multiplier 1.0000
Dilution 1.0000

Tge Moltiplier & Dilution Factor with ISTDs

Signal 1: WWD1l A, Wavelength=2Z0 nm

Peal RetTime Type TWidth Area Height Area
# [min] [min] mdr *= [maT 1 H
e e e e B il et
1 7.176 MM 0.9249 2361.12451  4i.54576 49,2699
H 9854 MM 1.1467 2431.10254  35.33603 50,7301
Totals 4792, 22705 77.88478

Instrument 1 %/ 2472012 9:5%:01 AM Fi

Page 1 of 1
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Data File DiALCWEOQLILENTHLATHL -1£-101E\THL-12-101E Z01Z-01-03 l1-Z6-41%044-050L1.D

Sample Wame: HIL-4-129

Acg. Operator
Acig. Instrument :
Inject ion Date
Acg. Method

Last changed
Analysis Method :

Last changed

: THL Seq. Line : 3
Instrument 1 Location @ Wial 24
LA EnlE 1:22:49 P Inj : 1

Inj Yolume @ 5 nl

O IRALCY 20 L11EN THIA THL-1E- L0 1BSTHL-12-101F 201Z-01-03

10ML -2 200M- 15MIN. M

12715/ 2011 4: 2737 PM by FX

DiSLCY 2011124 THLY THL-12- 10 1BYTHL-12-101F Z012-01-03
DA.M [ASH-20-80-10ML-Z20NM-15MIN. M)

A% E01E 20 52:14 PM by LOH

[modified after loading)

11-Z6-41\ASH-20-80-

11-26-41,044-0501. 0

mAl
an

20

T+

0

i1

'}
AT A, Winelength=220 nm (DALC20 111 2THLTHLA 2- 101 BATHLA 2- 1018 200 2-01-03 11-26-41044-0501.00

oo
&

B
A

Sorted By
Multiplier
Dilution

Tee Moltiplier & Dilutien Factor with

Area Percent

Simal
1.0000
1.0000

I5TDhs

Signal 1: WWD1l A, Wavelength=2Z0 nm

Peal RetTime Type TWidth Area Height Area
# [min] [min] mdr *= [maT 1 H
e e e e B il et
1 T.27T8 MM 0.9613 5150.39746  89.Z9685 96,9699
2 W0.163 MM 0.6137 160.93723 4,37035  3.03501
Totals 5311.33469  931.BET2Z2

Instrument 1 1/3/ 2012 £ 52:26 PM LOH

Page 1 of 1
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Data File D:SLOYZO0L1L0NMZLWHIL-3-106%HZL-3-106A-0DH 2011-0%-0& 16-13-53,001-0201.D
Sample Wame: HIL-3-10684

Instrument 1 117872011 5:11: 44 FM THL

Acg. Operator : HIL Seq. e Z
Acig. Instrument : Instrument 1 Location @ Wial 1
Injection Date : 9/8/Z011 4::5:45 PM Inj 1
Inj Yolume @ 5 nl
Acq. Method ¢ IALCWHELADatah HEL-3-1064HZL-3- 1064-00H 2011-09-05 16-13-53%0DH-Z0-50-
10ML-Z20TM. M
Last changed D978/ 2011 4:11:4% PM by HIL

Analysis Method : D:ALCY 2011104 HELS HEZL-3-1064HEIL-3-106A-00H 2011-09-08 16-13-53%001-0201.D4
DA.M (ODH-20-60-10ML-Z2Z00M.M)

Last changed L8200 5011036 PM by THL
[modified after loading)

AT A, Wirelength=220 nm (DALC20 11 NHELAHEL-3- 106y HEL- - 1064 O DH 201 1-09-02 16-12-52'001-0201.00

maU =3

2504

200

1504

26 468

1004

50 \

04 L T L
l;?i 1;3 2;] 2I2 2|4 2;3 2;3 3ID 3|2 min
Area Percent Report
Sorted By H Signal
Multiplier H 1.0000
Dilution H 1. 0000

Tge Moltiplier & Dilution Factor with ISTDs

Signal 1: WWD1l A, Wavelength=2Z0 nm

Peal RetTime Type TWidth Area Height Area
# [min] [min] mdr *= [maT 1 H
e e e e B il et
1 1r.791 EE 0.7278 1.32454ed4  ZTE.51071 50.4540
£ Eh.4k5 EB L.6016 1.30070e4  115.03537 49.5460

Totals 2.62525e4d 391. 54608

Page 1 of 1
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bata File DMALCAZIOLIIINHELAWHEL -4-64-65-66%HEL-4-644 2011-11-14 23-42-33034-0E01.D

Sample Fame: HIL-4-544

Acg. Operator
Acig. Instrument :
Inject ion Date
Acg. Method

Last changed
Analysis Method :

Last changed

: hzl Seq. Line : Z
Instrument 1 Location @ Wial 34
1171452011 10:54: 30 PH Inj : 1

Inj Yolume @ 5 nl

CIALCYZ0LLIL HELA HEL-4-6 4-65-66HIL-4-644 Z011-11-14 Zi-4Z-33%\0DH-Z0-&0-

10ML -2 200M-35MIN. M

9132011 60432 PM by HIL

DSLCY 2011108 HELA HEL-4-F4-65-6e4 HEL-4-644 2011-11-14 22-42-33%034-0201.I0
DA.M (ODH-Z0-80-10ML-Z20WM-35MIN. M)

12715/ 8011 4:35:18 PM by FX

[modified after loading)

WOT A, MiEelength=220 nm (OALC20 1 1 1 HELHSL 4 G4H65- GEHL -4 64200 1-11-14 2 2-42- 2304-0201 .00
mAl &
20
G0
40 <
204
wr
=
=
D -
T T T T T T T T
16 18 20 23 24 26 28 i) X min
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution 1. 0000

Tge Moltiplier & Dilution Factor with ISTDs

Signal 1: WDl A,

Peal RetTime Type
# [min]
e e EL |
1 17.195 EE
2 30.0Z8 EB

Totals :

Wavelength=220 nm

Width Area Height Area
[min] miI *g [maT 1 H

0.7464 4539734386  953.12305 94,5545
1.4737 E59.92557 2.07E04 5.415%

479965994 95.19508%

Instrument 1 1i/15/ 2011 £ 35:23 PO X

Page 1 of 1
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Data File D:SLOYZO0L1L0NHZILWHIL-3-106%HZL-3-106E Z011-09-0& 17-03-404%00Z-0101.
Sample Fame: HZIL-3-106E

i}

Acg. Operator : HIL Seq. e 1
Acig. Instrument : Instrument 1 Location @ Wial 2
Injection Date : 9/8/Z011 5:04:54 PM Inj 1
Inj Yolume @ 5 nl
Acq. Method ¢ IALCYWHELADatah HEL-3-1064HIL-3-106F 2011-09-0& 17-03-40%ASH-Z0-50- 100ML -
Z20AM.M
Last changed DOBM 2972011 F:56: 33 PM by HIL

inalyesis Method : DI0AWLCYE01110WHILNHEL-3-106%HEL-3-106F £011-08-08 17-03-40%002-0101.04DA 0

[ASH-20-80-10ML -2 20HM. M)
Last changed O LLfE/2001 5010033 PM by THL
[modified after loading)

WOT A, MiEelength=220 nm (OALC20 11 10 HALHSL-3- 1068 HZL- 3 1066 2011-08-02 17-03-40002-0101.00
mal 2
100
a0
W
I
G0 5
40 4
20
0+ , .
T T T
15 20 25 30 min
Area Percent Report
Sorted By H Signal
Multiplier H 1.0000
Dilution H 1. 0000

Tge Moltiplier & Dilution Factor with ISTDs

Signal 1: WWD1l A, Wavelength=2Z0 nm

Peal RetTime Type TWidth Area Height Area
# [min] [min] mdr *= [maT 1 H
e e e e B il et
1 13.040 EE 1.1901 9256. 13667 119.9385Z 50,2003
£ 34.055 EB 2.E083 9Z1Z.01785  BL1.3Z4RT 49,7997

Totals 1549524 181. 26320

Instrument 1 117872011 5:10:3% FM THL

Page 1 of 1
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bata File DiWLCWEOQL11ILVHEILAHEIL-4-TONVHIL-4-704 Z011-11-18 17-35-584011-0£01.D

Sample Fame: HIL-4-T0A
Acg. Operator : HIL Seq. Line : Z
Acig. Instrument : Instrument 1 Location @ Wial 11
Injection Date : 11/18/2011 5:47:53 PM Inj 1
Inj Yolume @ 5 nl
Acq. Method ¢ IALCY Z0L111 HELY HEL-4-7 0% HEL-4-T0& 2011-11-1& 17-35- 58\ASH-Z0-50- 10ML-
Z20FM- 45MIN .M
Last changed OB/ E9/2011 F:55: 38 PM by HIL

Analysis Method :

ASH-20-50-10ML-2200M-4 50 IR .0 )

DALY 20 LLL I HELA HEL-4-T04 HEL-4-704 2011-11-18 17-35-58%011-0Z01.DWDALM |

Last changed ¢ ll/18/ 20011 E: 35011 PM by hel
[modified after loading)
WOT A, MiEelength=220 nm (OALC20 1 1 1" HAHL -4 7 OOHEL- - A0 A 20 11-11-18 17-25-53011-0201 .00
mAl
100
&0
G0
40_
204 «@
=1 ey
g v
o
04 T
1% lb 2% 3b 3% min
Area Percent Report
Sorted By H Signal
Multiplier H 1.0000
Dilution H 1. 0000

Tge Moltiplier & Dilution Factor with ISTDs

Signal 1: WWD1l A, Wavelength=2Z0 nm

Peal RetTime Type TWidth Area Height Area
# [min] [min] mdr *= [maT 1 H
e e e e B il et
1 17.16% MM L.3060 9121.65645 116.40973 97.2309
233,970 MM Z2.0427 E59.78355 L.T02g2  Z.TRO1

Totals :

9381.47406  118.11255

Instrument 1 11718/ 2011 &:35:20 PM hel

Page 1 of 1

S92



Data File D:SLOWZO0L1L0NHZILAHIL-3-10TWHZL-3-107C 2011-09-0& 20-32-444003-0101.D
Sample Fame: HZIL-3-107C

Acg. Operator
Anig.
Inject ion Date
Acg. Method

Last changed

Analysis Method :

Last changed

Instrument :

: HIL Seq. Line : 1
Instrument 1 Location @ Wial 3
/8 2011 5:44:06 PM Inj : 1

Inj Yolume @ 5 nl

 IALCWVHELADat ay HEL-3-L0TWVHEL-3-107C 2011-09-08 Z0-4Z-44\ASH-Z0-80- 10ML-

Z20AM.M

292011 3156033 PM by HIL

DeSLCY 20 11108 HELS HEL-3-10T4HEZL-3-107C 2011-0%9-08 20-42-445003-0101.D4DA.M
[ASH-20-580-10ML -2 Z00M. M)

117842011 5:09: 45 PM by THL

[modified after loading)

204

T

G0

804

a0

204

'}
AT A, Winelength=220 nm (DALC20 1T NHELAHEL-3- 10 HZL-3- 107 C 2011-08-08 20-82-44003-0101.00)

=

-

2
gs?

am

)

Area Percent Report

Sorted By
Multiplier
Dilution

Simal
1.0000
1.0000

Tge Moltiplier & Dilution Factor with ISTDs

Signal 1: WWD1l A, Wavelength=2Z0 nm

Peal RetTime Type TWidth Area Height Area
# [min] [min] mdr *= [maT 1 H
e e e e B il et
1 Z3.001 EBE 2.3299 1.ZRG35ed §1.817E1 49.5305
2 4L.77T MM 3.98606 l.29245ed 54.03196 50,4695
Totals Z.56081led  135.84917

Instrument 1 117872011 5:0%: 56 FM THL

Page 1 of 1
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bata File D:ALCAZIOL1LNHELAWHEIL-4-104 HZIL-4-104 E011-1i-08 1&8-57-33%002-0E01.D

Sample Fame: HIL-4-104

Acg. Operator
Acig. Instrument :
Inject ion Date
Acg. Method

Last changed
Analysis Method :

Last changed

¢ HIL Ie
Instrument 1 Location :
127872011 T:10:08 PH Inj :
Inj Yolume :

Z20FM- 55MIN .M
97 1372001 11019037 A by FX

i
Wial
1

5ol

q. Line :
o

z

CIALCYZ0LLIENHELA HEL-4-104HEL-4-104 £011-18-08 16-57-33\ASH-Z0-80-10ML-

DLy 20 111 HELY HEL-4-1044HZL-4-104 2011-12-08 1§-57-33 002-0Z0L.DWDAM |

ASH-20-80-10ML-2200M-55MIN M)
12715/ 2011 10:42:24 A by FX
[modified after loadin

3]
VT A, Mielength=2 20 nm (DALCZ0 111 N HELHEL 2 104 L o 104 201 1-12-08 18-57 3 F002-021 07

mAl
50
40 4
30
0
104
=] n?cﬁfl
8N
o
04 . T
T T T T T T T
20 i) 30 35 40 45 1 min

Sorted By
Multiplier
Dilution

Area Percent Report

Simal
1.0000
1.0000

Tge Moltiplier & Dilution Factor with ISTDs

Signal 1: WDl A,

Peal RetTime Type
# [min]
e e EL |
1 23.Zla MM
243,838 MM

Totals :

Wavelength=220 nm

Width Area Height Area
[min] miI *g [maT 1 H
e e e B e
3.04T0 9864.57T9556  53.959Z1 94.5Z01
4,3166 §38.90503 2.08077T  5.1799
1.04038e4 56.03997

Instrument 1 12715/ 2011 10:42:32 AM FiI

Page 1 of 1
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(5a)

Data File D:SLOYZO0L111NHZLAHIL-3-11:ZBEWHZIL-3-112 2011-11-0& 19-09-154036-0101.D1
Sample Fame: HZL-3-112E

Acg. Operator : hzl Seq. Line : 1
Acig. Instrument : Instrument 1 Location @ Wial 36
Injection Date 117872011 7:11: 11 PH Inj 1

Acg. Method

Last changed

Analysis Method :

Last changed

Inj Yolume @ 5 nl

CIALCYZ0 111 HELWHEL-3-11ERWHEL-3-112 £011-11-0& 19-09-15%A5H-30-70- L0ML-

Z20AM.M

10420/ 2011 B 42:4% PM by HIL

DeSLCY 2011108 HELN HEL-3-112B8 HEIL-53-112 2011-11-08 19-09-15%036-0101.D%DA.M
[ASH-30-70-10ML -2 Z0HM. M)

117842011 7:44: 47 PM by THL

[modified after loading)

']
WOT A, MiEelength=220 nm (OALC20 111 1HELHSL-3- 11 280 HZL-3- 112 2011-11-08 1908-15'0326-0101.00
mal &
50+
40 -
30
i
04 o
E
Pt
10
T T T T T
it 15 il 5 a0 min

Area Percent Report

Sorted By Signal
Multiplier 1.0000
Dilution 1.0000

Instrument 1 117872011 7:44 54 PM THL

Tge Moltiplier & Dilution Factor with ISTDs

Signal 1: WWD1l A, Wavelength=2Z0 nm

Peal RetTime Type TWidth Area Height Area
# [min] [min] mdr *= [maT 1 H

1 T.748 \WE 0.6386 Z160.7T3853  51.7T6181 50,5390
2 25.448 MM 3.1224 2134.25659 11.39:z01 49.4610

Totals 4315.03052  B3.15382

Page 1 of 1



(5a)

Data File I:AWLOYVZOLLLINHZLYHIL-4-904HEL-4-90 2011-12-01 Z1-:24-53%001-0201.D
Sample Name: HZL-4-90

A, Operator : HIL Jeqg. Line : Z
Aoy, Instrument @ Instrument 1 Location @ Vial 1
Injection Date : 1Z/1/2011 9:37::28 PH Inj : 1
Inj Wolume : 5 pl
Acqg. Method VDALY Z0LLLL HELA HEL-4-90%HZL-4-90 Z011-12-01 21-24-53% ASH-30-70-10ML-
ZZOWM-35MIN.M
Last changed v 1171272011 3 56:16 PH by LTL

Analysis Method @ DiALCYZ01111NHZLAHZL-4-906HIL-4-%0 2011-12-01 21-24-534001-0201.D8DA.M |
ASH-50-T0-10ML-Z20RM-55M IN.M)

Last changed vOlESLEAZ011 10029053 M by FX
(modified after loading)
Method Info v ASH-50-50-1ML -2 54MM-50MIN
I A, WG welength=220 nm (O LC20 11 1 TRl HE A0 HEL- 4780 207 1-12-00 21- 2353001 0201.07
mal =
250
200
160
100
50
(=]
=
g
o .
T T T T
10 15 20 il min
Sorted By : Jimmal
Multiplier : 1.0000
Dilution : l.0000
Tee Multiplier & Dilution Factor with [3TDs
Signal 1: VIDL1 A, Wavelength=ZZ0 nm
FPealr RetTime Type Tidth Area Height Area
# [min] [min] mar *s [malr ] ]
el R et el R Dl Ikt
1 T.769 \E 0.7003% 1.16301ed  254.63065 S6.2474
Z ZE.039 BEA  2.1365 453.4450F Z.48461  3.742E
Totals 1.20835e4  257.11528
Instrumenc 1 1&/157E011 10:30:0& M FX Page 1 of 2
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Data File D:AWLOADATAWHEILSHIL-4-554WHIL-4-354 Z011-11-25 20-53-2™001-0201.D
Sample Name: HZL-4-554

A, Operator

Aoy, Instrument

Injection Date
A, Method

Last changed

Mnalysis Method

Last changed

: HIL Jeqg. Line : Z
Instrument 1 Location @ Wial 1
11725/ 2011 9:05:19 PH Inj : 1

Inj Wolume : 5 pl

VDALY E0LLL N HELNHEL-4-6 M HIL-4-854 2011-11-25 Z0-53-ETWADH-30-70- LOML -

ZZOWM. M

9/15/2011 §:42: 49 AM by THL

DSLOY DATA HZLY HEL-4-5 3 HZIL-4-854 2011-11-25 20-53-27%001-0201.D4WDAM |
ADH-30-T70-10ML- 22 0FMLHM)

92472012 1001551 AM by FX

[modified after loading)

WD A, iEnelength=220 nmOALCDATAHHAL -425WHA -4-85 A 201- 1125 20-53-27'001-0201 .00
mal &
G0 -
A0
&
0] Ed
30
20
104
D_ T T T T T
16 17 15 19 20 1 min
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution l.0000
Use Multiplier & Dilution Factor with I3TDs
Sigmal 1: VID1 A, Wavelength=Zz0 nm
Peal RetTime Type Tidth Area Height Area
# [min] [min] mar *g [manr ] 2
e el el B el Ll el
117,488 W 0.6332 EZ528.17090  59.08281 50.594%
2 19,535 \E 1.0471 Z465.73096  35.158646 49,4052
Totals 4096, 90186  94.26928
Instrumenc 1 9/ 2472018 10:15:5% AN FX Page 1 of 1
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Data File D:SLOYZO0L11INTHLAHIL-4-358\ HZL-4-854 Z011-12-0& 0§-47-28%035-0201.D
Sample Wame: HIL-4-1034

Acg. Operator : HIL Seq. Line : Z
Acig. Instrument : Instrument 1 Location @ Wial 35
Injection Date : 127872011 9:50:21 &M Inj 1
Inj Yolume @ 5 nl
Acq. Method ¢ IALCY Z0111 0 thly HEL-4-3 SANHIL-4-654 2011-12-08 05-47-28\ADH-15-85-10ML-
Z20FM-60MIN .M
Last changed O LEfTA2011 90200 12 PM by THC

Analysis Method : D:ALCY 2011114 THLY HEL-4-85A\HEL-4-55A Z011-12-08 08-47-284,035-0201.04DAM |
ANH-15-85-10ML-2200M-6 0MIN .M

Last changed O LESLEAE0LL 9055050 AM by FX
[modified after loading)

WD A, MiEelength=220 nm (OALC20 111 1 THOHTL -4 85 A H -4 854 201 1-12-08 047 -Z200e5-0201.00
mAl =
=
100 4
20
G0
40_
20 wy
.}
=
o +
T T T T T
30 32 34 o] e} min
Area Percent Report
Sorted By H Signal
Multiplier H 1.0000
Dilution H 1. 0000
Tge Moltiplier & Dilution Factor with ISTDs
Signal 1: WWD1l A, Wavelength=2Z0 nm
Peal RetTime Type TWidth Area Height Area
# [min] [min] mdr *= [m&T 1 ]

1 3l.1i5 BV 0.9843 440.2156% B.08338  3.Z887
2 34.408 WE L7225 1.302353ed  111.48381 96.7303

Totals 1.34635e4 117.56719

Instrument 1 1i/15/ 011 % 56:00 AM FX Page 1 of 1
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Data File IAWLOAVDATAWHEILSHIL-4-96%HIL-4-96-1 2011-12-03 10-29-16%002-0101.D
Sample Name: HZIL-4-96-1

A, Operator : HIL Jeqg. Line : 1
Aoy, Instrument @ Instrument 1 Location @ VYial 2
Injection Date 124372011 100 30:18 A Inj : 1

A, Method

Last changed

Mnalysis Method

Last changed

Inj Wolume : 5 pl
DALy 20111\ HELY HEL-4-96\ HEL-4-96-1 2011-12-03 10-29-16% ASH-Z0-50-10ML-
ZZOWM. M
82902011 3:56:33 PM by HIL
DeSLOy DATA HZLY HEL-4-964 HZL-4-96-1 2011-12-03 10-2%-16%002-0101.04DAM |
ASH-20-80-10ML-ZZ0FM.M)
87 14/201% 5:40:15 PM by THL

[modified after loading)

SADT A, i elangth=220 nm (DALCDAT AHZLHAL -4 96'HZL-4-86-1 20111203 10-20-16'002-0101 .00

mal =

min

Area Percent Report

Sorted By Signal
Multiplier 1.0000
Dilution l.0000

Use Multiplier & Dilution Factor with I3TDs

Sigmal 1: VID1 A, Wavelength=Zz0 nm

Peal RetTime Type Tidth Area Height Area
# [min] [min] mar *g [mar ] ]
e el el B el Ll el
1 15.395 BE L.Z074 1065.41504  13.53992 49.7E4E
£ 3L.463 MM 2,547 1075.49463 T.03542 §0.2354
Totals Z140.90967  Z0.57534

Instrument 1 & 1472012 5:40:Z0 PN THL

Page 1 of 1
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Data File D:SLOADATAWHEILAWHZIL-4-1114HZIL-4-111E-1 2011-12-15 09-51-47T,001-0201.0
Sample Fame: HZL-4-111E-1

Acg. Operator : hzl Seq. e Z

Acig. Instrument : Instrument 1 Location @ Wial 1

Injection Date 12715/ 2011 10:03: 57 M Inj 1
Inj Yolume @ 5 nl

Acg. Method

Last changed

Analysis Method :

Last changed

P IALCYZ0LL1EN HELA HEL-4-111NHEL-4-1116-1 Z011-12-15 08-51-47T\ASH-Z0-§0-

L10ML -2 2001~ J0MIN. M

8/ 972011 6:06: 43 PM by HIL

DoWLCYDATAHELWHZL-4-1110HZIL-4-1116-1 2011-12-15 09-51-47%001-0201.04DAH
[ASH-Z20-80- 10ML -2 200M- 40MIN. M)

G/ 147E01E 5:4&:05 PM by THL

[modified after loading)

q
AT &, Wawelength=2 20 nm (DAL COAT AFHELWEL-4 11 WL 11161 2017 12- 16 09-5 -7 00 1-02071.10
mal ] =
50
40 -
304
20
10
T
b=
g 4
o ol
T T , r T . , r .
15 175 0 235 5 175 A 325 35 min

Area Percent Report

Sorted By Signal
Multiplier 1.0000
Dilution 1.0000

Tge Moltiplier & Dilution Factor with ISTDs

Signal 1: WWD1l A, Wavelength=2Z0 nm

Peal RetTime Type TWidth Area Height Area
# [min] [min] mdr *= [maT 1 H
e e e e B il et
1 14.893 BB 1.2117 4352Z.64600 BL.79405 92,7505
2 30.859 MM 2.4113 377.97692 Z.B0980 T.219%
Totals SE3I0.ZZ491 F4.40385

Instrument 1 & 1472012 5:42:10 FM THL

Page 1 of 1
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Ac,

At

COOMe

9)

P-Cl-CgHy

Data File D:WLOAZDATAMWHILAHIL-Z0120423%HIL-120423-ADH 201Z-05-02 16-07-31%041-0101.D
Sample Fame: hzl-5-120423

¢ hel 3

Acg. Operator

Acig. Instrument :

Inject ion Date
Acg. Method

Last changed

Analysis Method :

Last changed

eq. Line : 1

Instrument 1 Location @ Wial 41
5AE2FE01E 4:09:01 PM Inj : 1
Inj Yolume @ 5 nl

¢ IALCYDATA HELAHEL-E0L1E0 423 HIL-120425-A0H 2012-05-02 16-07-314ADH-Z0-80-

1ML- 22 0AM.M

SAEPE01E 305321 PM by hel

IALCYDATAYHELAHZL-2012042 3 HIL-120423-ADH 2012-05-02 16-07-31%041-0101.0%
DA.M [ADH-Z0-80-1ML-220HM. M)

5A16FE0LE Ti360 12 PM by FX

[modified after loading)

WFOT A, MiEvelength=2 20 nm (DAL CDATAHELVHEL - 20 12042 3 HAL- 1 2042 3-A0H 201 2-05-02 1607-2 104H-0101.00
mAU -
04 o
=
- =
G0 = -.?'3'
™o
50
a0
a0
20
104
[
T T T T T T
T g ] 10 11 12 13 min
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution 1. 0000

Tge Moltiplier & Dilution Factor with ISTDs

Signal 1: WWD1l A, Wavelength=2Z0 nm

Peal RetTime Type

# [min]

Width Area Height Area
[min] miI *g [maT 1 H

1 .37l MW
2 1L.357 M

Totals :

0.3496 146§. 54510 T0.001%8 50.649%
0.4667 1430.90125  51.10359 49,3508

2899.44934  121.10557

Instrument 1 5/ 1672012 7:3&: 18 PM Fi Page 1 of 1
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At

P-Cl-CgHy

Data File IAWLOADATAWHEILSHIL-5-122%HIL-5-122 2012-05-16 17-04-07%032-0201.D
Sample Name: HZIL-5-122

A, Operator : HIL Jeqg. Line : Z
Aoy, Instrument @ Instrument 1 Location @ Vial 32
Injection Date : 5/ 1672012 5:16:41 PH Inj : 1

Inj Wolume : 5 pl

Acqg. Method v DeALCYDATE HELY HEL- 5-122VHEIL -5- 122 Z012-05-16 17-04-07y ADH-Z0-50-1ML-

ZEZOMM- Z0MIN.M
Last changed 5162012 5:03: 19 PM by HIL

Analysis Method @ DiALCYDATANHZILAHZIL-5-122VHEL-5-122 2012-05-16 17-04-0T032-0201.D8DAM |

ADH-20-50-1ML-Z20RM-Z0MIN. M)
Last changed VOSFLESE0L1E Ti36: 53 P by FX
[modified after loading)

WD A, iEwelength=220 nmOALCDATAHAHL -5 12 AHAL-5-122 2012-05-16 17-04-07'022-0201.00
mad | &
140
120
100
G0 -
G0
40 _
W
20 kY
o
v _\—‘_&.—N
T T T T T T
7 g ] 10 1 12 13 min
Area Percent Report
Sorted By : Signal
Multiplier : 1.0000
Dilution : l.0000

Use Multiplier & Dilution Factor with I3TDs

Sigmal 1: VID1 A, Wavelength=Zz0 nm

Peal RetTime Type Tidth Area Height Area
# [min] [min] mar *g [mar ] ]
e el el B el Ll el
1 5.155 BV 0.3757 410.32269  1R.BETOE T.T46T
£ 10.985 BE 0.8499 4556.43262 163.53717 92.2533

Totals : 5296.75531  1&0.52513

Instrument 1 5/ 1672012 T:37:07 PM FX

Page 1 of 1
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