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General information:

NMR spectra were measured respectively at 400 and 100 MHz, respectively. The
solvent used for NMR spectroscopy was CDClIs, using tetramethylsilane as the
internal reference. HRMS (ESI) was determined by a micrOTOF-QII HRMS/MS
instrument (Bruker). Enantiomeric ratios (er) were determined by chiral
high-performance liquid chromatography (chiral HPLC). The chiral columns used for
the determination of enantiomeric excesses by chiral HPLC were Chiralpak AD-H
and IA columns. Optical rotation values were measured with instruments operating at
A = 589 nm, corresponding to the sodium D line at the temperatures indicated.
Analytic grade solvents for the column chromatography and commercially available
reagents were used as received. All starting materials commercially available were
used directly. Substrates 1 and 2 were synthesized according to the literature

methods.’

General procedure for the catalytic asymmetric Povarov reaction:
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To the stirred solution of isatin-derived 2-azadienes 1 (0.1 mmol) and the
catalyst 4c (0.035 mmol) in o-xylene (2 mL) at 45 °C, the solution of 3-vinylindoles 2
(0.3 mmol) in a mixed solvent of o-xylene (0.8 mL) and 1,4-dioxane (0.2 mL) was
added dropwise by syringe pump for 10 h. After completing the addition of

3-vinylindoles 2, the reaction mixture was stirred for another one hour. The resultant

1.a) Sun, C.; Lin, X.; Weinreb, S. M. J. Org. Chem. 2006, 71, 3159; b) Gioia, C.; Hauville, A.;
Bernardi, L.; Fini, F.; Ricci, A. Angew. Chem. Int. Ed. 2008, 47, 9236; c) Scott, M. S.; Lucas, A. C.;
Luckhurst, C. A.; Prodger, J. C.; Dixon, D. J. Org. Biomol. Chem. 2006, 4, 1313.
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solution was concentrated under the reduced pressure to give the residue, which was
purified through flash column chromatography on silica gel to afford pure

spiro-product 3.

General procedure for the racemic Povarov reaction:
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To the stirred solution of isatin-derived 2-azadienes 1 (0.1 mmol) and the

racemic phosphoric acid (0.035 mmol) in o-xylene (2 mL) at 45 °C, the solution of
3-vinylindoles 2 (0.3 mmol) in a mixed solvent of o-xylene (0.8 mL) and 1,4-dioxane
(0.2 mL) was added dropwise by syringe pump for 10 h. After completing the
addition of 3-vinylindoles 2, the reaction mixture was stirred for another one hour.
The resultant solution was concentrated under the reduced pressure to give the residue,
which was purified through flash column chromatography on silica gel to afford pure
spiro-product (+)-3. These products were used as

racemic standards for HPLC determination.

Characterization of compounds 3:
(2'R,4'S)-1-benzyl-4'-(1H-indol-3-yl)-6'-methoxy-3",4"-dihydro-1"H-spiro[indolin
e-3,2'-quinolin]-2-one (3aa): Flash column chromatography eluent, petroleum
ether/ethyl acetate = 6/1; Reaction time = 11 h; yield: 68% (33.1 mg); >95:5 dr;
yellow solid; [a]p?° = +132.7 (c 0.59, Acetone); *H NMR (400 MHz, CDCls) & (ppm):
8.06 (s, 1H), 7.46 (d, J = 7.8 Hz, 1H), 7.39 — 7.36 (m, 2H), 7.33 (d, J = 4.3 Hz, 4H),
7.31 — 7.26 (m, 1H), 7.20 — 7.15 (m, 3H), 7.07 — 7.00 (m, 2H), 6.72 (d, J = 7.8 Hz,
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1H), 6.66 (dd, J = 8.5, 2.9 Hz, 1H), 6.61 — 6.54 (m, 2H), 5.17 (dd, J = 12.6, 5.2 Hz,
1H), 5.00 — 4.81 (m, 2H), 4.03 (s, 1H), 3.55 (s, 3H), 2.68 (t, J = 13.1 Hz, 1H), 2.20
(dd, J = 13.7, 5.3 Hz, 1H); **C NMR (100 MHz, CDCls) & (ppm): 179.1, 152.4, 142.1,
136.7, 136.3, 136.0, 132.0, 129.3, 128.9, 127.7, 127.4, 125.4, 123.6, 123.0, 122.8,
121.9, 119.9, 119.3, 117.8, 114.7, 113.2, 111.3, 109.2, 60.1, 55.8, 43.7, 39.0, 30.7; IR
(KBr): 3646, 3309, 2922, 2360, 1702, 1607, 1497, 1351, 1289, 1231, 1173, 1098,
1037, 986, 858, 808, 741, 697, 669 cm™; ESI FTMS exact mass calcd for
(C32H27N302-H)™ requires m/z 484.2020, found m/z 484.2026; Enantiomeric ratio:
84:16, determined by HPLC (Daicel Chirapak 1A, hexane/ isopropanol = 70/ 30, flow
rate 1.0 mL/min, T = 30 °C, 254 nm): tg = 9.21 min (minor), tg = 10.37 min (major).

(2'R,4'S)-1-(4-(tert-butyl)benzyl)-4'-(1H-indol-3-yl)-6'-methoxy-3',4'-dihydro-1'H
-spiro[indoline-3,2'-quinolin]-2-one (3ba): Flash column chromatography eluent,
petroleum ether/ethyl acetate = 6/1; Reaction time = 11 h; yield: 50% (27.1 mg);
>95:5 dr; yellow sticky oil; [a]p?® = +167.9 (c 0.32, Acetone); ‘H NMR (400 MHz,
CDCls) § (ppm): 8.12 (s, 1H), 7.47 (d, J = 7.9 Hz, 1H), 7.36 (dd, J = 9.4, 6.1 Hz, 4H),
7.28 (s, 2H), 7.23 — 7.16 (m, 2H), 7.14 (d, J = 2.5 Hz, 1H), 7.07 — 7.00 (m, 2H), 6.77
(d, J = 7.8 Hz, 1H), 6.67 (dd, J = 8.5, 2.6 Hz, 1H), 6.61 — 6.55 (m, 2H), 5.18 (dd, J =
12.5, 5.1 Hz, 1H), 4.93 (d, J = 15.5 Hz, 1H), 4.82 (d, J = 15.5 Hz, 1H), 3.55 (s, 3H),
2.68 (t, J = 13.1 Hz, 1H), 2.21 (dd, J = 13.7, 5.3 Hz, 1H), 1.61 (s, 1H), 1.30 (s, 9H);
3C NMR (100 MHz, CDCl3) & (ppm): 179.0, 152.4, 150.6, 142.3, 136.7, 136.3, 132.9,
132.0, 129.2, 127.2, 125.7, 123.5, 122.9, 122.6, 121.9, 120.0, 119.3, 118.0, 114.7,
114.6, 113.2, 111.2, 109.2, 60.1, 55.8, 43.3, 39.0, 34.5, 31.3, 30.7, 29.7; IR (KBr):
3651, 3298, 2959, 2360, 1704, 1605, 1628, 1498, 1353, 1264, 1290, 1237, 1174, 1097,
1038, 987, 861, 806, 742 cm™; ESI FTMS exact mass calcd for (CsgHasN3Op-H)
requires m/z 540.2646, found m/z 540.2673; Enantiomeric ratio: 84:16, determined by
HPLC (Daicel Chirapak AD-H, hexane/ isopropanol = 70/ 30, flow rate 1.0 mL/min,
T =30 °C, 254 nm): tg = 7.27 min (minor), tr = 9.24 min (major).

(2'R,4'S)-4'-(1H-indol-3-yl)-6'-methoxy-1-(3-methylbenzyl)-3',4'-dihydro-1"H-spi
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ro[indoline-3,2'-quinolin]-2-one (3ca): Flash column chromatography eluent,
petroleum ether/ethyl acetate = 6/1; Reaction time = 11 h; yield: 73% (36.7 mg);
81:19 dr; yellow sticky oil; [0]o® = +197.7 (c 0.31, Acetone); *H NMR (400 MHz,
CDCls) & (ppm): 8.11 (s, 1H), 7.46 (d, J = 7.9 Hz, 1H), 7.40 — 7.34 (m, 2H), 7.25 —
7.12 (m, 6H), 7.12 — 7.07 (m, 1H), 7.06 — 7.00 (m, 2H), 6.74 (d, J = 7.8 Hz, 1H), 6.70
— 6.64 (M, 1H), 6.62 — 6.54 (m, 2H), 5.18 (dd, J = 12.5, 5.1 Hz, 1H), 4.93 (d, J = 15.5
Hz, 1H), 4.81 (d, J = 15.5 Hz, 1H), 4.05 (s, 1H), 3.55 (s, 3H), 2.68 (t, J = 13.1 Hz,
1H), 2.33 (s, 3H), 2.21 (dd, J = 13.7, 5.3 Hz, 1H); *C NMR (100 MHz, CDCl5) &
(ppm): 179.0, 152.4, 142.2, 138.6, 136.7, 136.3, 135.9, 132.0, 129.3, 128.7, 128.5,
128.2, 126.7, 125.4, 1245, 123.5, 122.9, 122.6, 121.9, 119.9, 119.3, 118.0, 114.7,
114.6, 113.2, 111.2, 109.2, 60.1, 55.8, 43.7, 39.1, 30.7, 21.5; IR (KBr): 3651, 3319,
2922, 2361, 1698, 1603, 1628, 1499, 1437, 1344, 1291, 1235, 1177, 1098, 1035, 811,
745, 696 cm™; ESI FTMS exact mass calcd for (CssHooN3Op-H)™ requires m/z
498.2176, found m/z 498.2195; Enantiomeric ratio: 84:16, determined by HPLC
(Daicel Chirapak AD-H, hexane/ isopropanol = 70/ 30, flow rate 1.0 mL/min, T = 30
°C, 254 nm): tr = 9.23 min (minor), tr = 12.72 min (major).

(2'R,4'S)-1-(3-chlorobenzyl)-4'-(1H-indol-3-y1)-6'-methoxy-3',4'-dihydro-1"H-spir
o[indoline-3,2'-quinolin]-2-one (3da): Flash column chromatography eluent,
petroleum ether/ethyl acetate = 6/1; Reaction time = 11 h; yield: 60% (31.2 mg);
>95:5 dr; yellow sticky oil; [o]p® = +43.3 (c 0.80, CHCls); '"H NMR (400 MHz,
CDCl3) & (ppm): 8.11 (s, 1H), 7.45 (d, J = 8.0 Hz, 1H), 7.41 — 7.34 (m, 2H), 7.29 (dd,
J=17.9, 55 Hz, 4H), 7.23 — 7.16 (m, 2H), 7.14 (dd, J = 6.5, 1.6 Hz, 1H), 7.07 — 7.02
(m, 2H), 6.73 — 6.63 (M, 2H), 6.61 — 6.55 (m, 2H), 5.15 (dd, J = 12.5, 5.1 Hz, 1H),
4.92 (d, J = 15.6 Hz, 1H), 4.81 (d, J = 15.6 Hz, 1H), 4.08 (s, 1H), 3.54 (s, 3H), 2.68 (t,
J = 13.1 Hz, 1H), 2.18 (dd, J = 13.7, 5.2 Hz, 1H); *C NMR (100 MHz, CDCl3) 5
(ppm): 178.8, 152.5, 143.4, 136.7, 136.0, 135.4, 130.9, 129.0, 127.9, 127.4, 126.6,
125.9, 125.3, 125.0, 122.8, 122.7, 122.0, 119.9, 119.3, 117.7, 114.9, 114.6, 113.2,
112.5, 111.3, 59.9, 55.7, 43.7, 38.9, 30.6; IR (KBr): 3651, 3525, 3441, 3274, 2923,
1705, 1629, 1490, 1353, 1235, 1173, 1095, 1013.99 1037, 987, 801, 743, 567 cm™:;
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ESI FTMS exact mass calcd for (C3,H26CIN3O2-H)™ requires m/z 518.1630, found m/z
518.1631; Enantiomeric ratio: 83:17, determined by HPLC (Daicel Chirapak AD-H,
hexane/ isopropanol = 70/ 30, flow rate 1.0 mL/min, T = 30 °C, 254 nm): tg = 10.57

min (minor), tg = 15.83 min (major).

(2'R,4'S)-1-(4-chlorobenzyl)-4'-(1H-indol-3-yl)-6'-methoxy-3",4'-dihydro-1"H-spir
o[indoline-3,2'-quinolin]-2-one (3ea): Flash column chromatography eluent,
petroleum ether/ethyl acetate = 6/1; Reaction time = 11 h; yield: 50% (26.1 mg);
>95:5 dr; yellow sticky oil; [a]p?® = +226.3 (¢ 0.31, Acetone); ‘H NMR (400 MHz,
CDCl3) & (ppm): 8.10 (s, 1H), 7.45 (d, J = 7.9 Hz, 1H), 7.40 — 7.35 (m, 2H), 7.32 —
7.26 (M, 4H), 7.22 — 7.13 (m, 3H), 7.06 — 7.01 (m, 2H), 6.71 — 6.64 (m, 2H), 6.61 —
6.54 (m, 2H), 5.15 (dd, J = 12.5, 5.1 Hz, 1H), 4.92 (d, J = 15.6 Hz, 1H), 4.81 (d, J =
15.6 Hz, 1H), 4.03 (s, 1H), 3.54 (s, 3H), 2.68 (t, J = 13.1 Hz, 1H), 2.21 — 2.16 (m,
1H); 3C NMR (100 MHz, CDCl3) & (ppm): 179.0, 152.4, 141.8, 136.7, 136.2, 134.5,
133.6, 132.0, 129.3, 129.0, 128.8, 126.6, 125.3, 123.7, 123.2, 122.6, 122.0, 119.9,
119.3, 117.9, 114.7, 114.6, 113.2, 111.2, 109.0, 60.1, 55.8, 43.0, 39.0, 30.7; IR (KBr):
3659, 3525, 3443, 3043, 2360, 1629, 1538, 1353, 568 cm™; ESI FTMS exact mass
calcd for (CsHz6CIN3O-H)™ requires m/z 518.1630, found m/z 518.1630;
Enantiomeric ratio: 83:17, determined by HPLC (Daicel Chirapak AD-H, hexane/
isopropanol = 70/ 30, flow rate 1.0 mL/min, T = 30 °C, 254 nm): tz = 10.73 min

(minor), tr = 16.07 min (major).

(2'R,4'S)-1-(4-bromobenzyl)-4'-(1H-indol-3-yl)-6'-methoxy-3',4'-dihydro-1"H-spi
ro[indoline-3,2'-quinolin]-2-one (3fa): Flash column chromatography eluent,
petroleum ether/ethyl acetate = 6/1; Reaction time = 11 h; yield: 55% (31.2 mg);
>95:5 dr; yellow sticky oil; [a]p?® = +449.5 (c 0.41, Acetone); *H NMR (400 MHz,
CDCls) & (ppm): 8.11 (s, 1H), 7.45 (d, J = 8.3 Hz, 3H), 7.37 (t, J = 8.4 Hz, 2H), 7.24
—7.12 (m, 5H), 7.07 — 7.00 (m, 2H), 6.72 — 6.62 (M, 2H), 6.61 — 6.53 (m, 2H), 5.15
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(dd, J = 12.6, 5.1 Hz, 1H), 4.90 (d, J = 15.7 Hz, 1H), 4.79 (d, J = 15.7 Hz, 1H), 4.06
(s, 1H), 3.54 (s, 3H), 2.68 (t, J = 13.1 Hz, 1H), 2.18 (dd, J = 13.7, 5.2 Hz, 1H); °C
NMR (100 MHz, CDCls) & (ppm): 179.0, 152.4, 141.8, 136.7, 136.2, 135.0, 132.0,
129.3, 129.2, 125.3, 123.7, 123.2, 122.6, 122.0, 121.6, 119.9, 119.3, 117.9, 114.7,
114.6, 113.2, 111.3, 109.0, 60.1, 55.8, 43.1, 39.0, 30.7; IR (KBr): 3659, 3525, 3441,
3292, 2923, 1707, 1629, 1488, 1352, 1291, 1235, 1173, 1071, 1097, 1011, 1038, 799,
743, 580 cm™; ESI FTMS exact mass calcd for (CaHyBrNzO,-H) requires m/z
564.1110, found m/z 564.1086; Enantiomeric ratio: 83:17, determined by HPLC
(Daicel Chirapak AD-H, hexane/ isopropanol = 70/ 30, flow rate 1.0 mL/min, T = 30
°C, 254 nm): tg = 10.74 min (minor), tg = 16.07 min (major).

(2'R,4'S)-1-(3,4-dichlorobenzyl)-4'-(1H-indol-3-yl)-6'-methoxy-3',4'-dihydro-1"H-
spiro[indoline-3,2'-quinolin]-2-one (3ga): Flash column chromatography eluent,
petroleum ether/ethyl acetate = 6/1; Reaction time = 11 h; yield: 51% (28.3 mg);
>95:5 dr; yellow sticky oil; [a]p?° = +146.0 (c 0.35, Acetone); ‘H NMR (400 MHz,
CDCls) & (ppm): 8.11 (s, 1H), 7.47 — 7.42 (m, 2H), 7.41 — 7.34 (m, 3H), 7.22 (td, J =
7.8, 1.3 Hz, 1H), 7.19 — 7.13 (m, 3H), 7.08 — 7.01 (m, 2H), 6.72 — 6.64 (m, 2H), 6.61
—6.55 (M, 2H), 5.14 (dd, J = 12.6, 5.2 Hz, 1H), 4.89 (d, J = 15.8 Hz, 1H), 4.79 (d, J =
15.7 Hz, 1H), 4.05 (s, 1H), 3.55 (s, 3H), 2.68 (t, J = 13.2 Hz, 1H), 2.23 — 2.16 (m,
1H); *C NMR (100 MHz, CDCls) & (ppm): 179.0, 152.4, 141.5, 136.7, 136.3, 136.1,
133.0, 131.9, 130.9, 129.4, 126.8, 126.6, 125.3, 123.8, 123.4, 122.6, 122.0, 119.9,
119.3,117.8, 114.8, 114.6, 113.3, 111.3, 108.8, 60.1, 55.8, 42.7, 39.1, 30.7; IR (KBr):
3666, 3525, 3441, 3273, 2923, 2360, 1707, 1629, 1498, 1354, 1236, 1173, 1097, 1031,
088, 872, 806, 742, 567 cm™: ESI FTMS exact mass calcd for (C32H25CIoN3O5-H)
requires m/z 552.1240, found m/z 552.1230; Enantiomeric ratio: 81:19, determined by
HPLC (Daicel Chirapak IA, hexane/ isopropanol = 70/ 30, flow rate 1.0 mL/min, T =
30 °C, 254 nm): tg = 9.92 min (minor), tr = 14.61 min (major).

(2'R,4'S)-1-benzyl-4'-(1H-indol-3-yl)-6'-methoxy-5-methyl-3',4'-dihydro-1"H-spir
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o[indoline-3,2'-quinolin]-2-one (3ha): Flash column chromatography eluent,
petroleum ether/ethyl acetate = 6/1; Reaction time = 11 h; yield: 75% (37.5 mg);
>95:5 dr; yellow sticky oil; [0]o® = +60.5 (c 0.56, Acetone); *H NMR (400 MHz,
CDCls) & (ppm): 8.15 (s, 1H), 7.47 (d, J = 7.9 Hz, 1H), 7.34 (dd, J = 11.2, 6.3 Hz, 5H),
7.28 (dd, J = 8.4, 4.5 Hz, 1H), 7.23 — 7.20 (m, 1H), 7.16 (t, J = 7.3 Hz, 1H), 7.11 (d, J
= 2.3 Hz, 1H), 7.04 (t, J = 7.3 Hz, 1H), 6.99 (d, J = 7.8 Hz, 1H), 6.67 (dd, J = 8.5, 2.7
Hz, 1H), 6.64 — 6.54 (m, 3H), 5.17 (dd, J = 12.5, 5.2 Hz, 1H), 4.96 (d, J = 15.6 Hz,
1H), 4.84 (d, J = 15.6 Hz, 1H), 3.54 (s, 3H), 2.68 (t, J = 13.1 Hz, 1H), 2.28 (s, 3H),
2.20 (dd, J = 13.7, 5.2 Hz, 1H); *C NMR (100 MHz, CDCls) & (ppm): 179.1, 152.3,
139.6, 136.8, 136.4, 136.1, 132.7, 132.0, 129.5, 128.8, 127.6, 127.4, 126.6, 125.5,
1244, 122.7, 121.9, 120.0, 119.2, 118.0, 114.7, 113.2, 111.3, 109.0, 60.2, 55.8, 43.7,
39.1, 30.8, 21.0; IR (KBr): 3553, 3482, 3416, 3234, 2920, 1701, 1617, 1637, 1497,
1438, 1455, 1383, 1342, 1265, 1288, 1242, 1149, 1182, 1011, 1038, 988, 809, 742,
697, 620 cm™: ESI FTMS exact mass calcd for (C33H29N30,-H)™ requires m/z
498.2176, found m/z 498.2176; Enantiomeric ratio: 72:28, determined by HPLC
(Daicel Chirapak OD-H, hexane/ isopropanol = 70/ 30, flow rate 1.0 mL/min, T = 30
°C, 254 nm): tg = 9.21 min (minor), tr = 10.37 min (major).

(2'R,4'S)-1-benzyl-4'-(1H-indol-3-yl)-6'-methoxy-6-methyl-3",4'-dihydro-1'H-spir
o[indoline-3,2'-quinolin]-2-one (3ia): Flash column chromatography eluent,
petroleum ether/ethyl acetate = 6/1; Reaction time = 11 h; yield: 65% (32.7 mg);
>95:5 dr; yellow sticky oil; [a]p?° = +192.6 (c 0.39, Acetone); *H NMR (400 MHz,
CDCl3) & (ppm): 8.08 (s, 1H), 7.46 (d, J = 7.9 Hz, 1H), 7.38 — 7.32 (m, 5H), 7.29 —
7.27 (m, 1H), 7.25 — 7.23 (m, 1H), 7.19 — 7.13 (m, 3H), 7.05 — 7.01 (m, 1H), 6.84 (d,
J=7.5Hz, 1H), 6.65 (dd, J = 8.4, 2.7 Hz, 1H), 6.57 — 6.54 (m, 2H), 5.16 (dd, J = 12.5,
5.1 Hz, 1H), 4.96 (d, J = 15.6 Hz, 1H), 4.81 (d, J = 15.6 Hz, 1H), 3.54 (s, 3H), 2.67 (t,
J=13.1 Hz, 1H), 2.28 (s, 3H), 2.18 (dd, J = 13.7, 5.2 Hz, 1H); *C NMR (100 MHz,
CDClIs) 6 (ppm): 179.3, 152.3, 142.2, 139.6, 136.7, 136.4, 136.1, 129.0, 128.8, 127.6,
127.3, 125.4, 123.5, 123.3, 122.6, 121.9, 120.0, 119.3, 118.1, 114.7, 114.6, 113.2,
111.2, 110.0, 59.9, 55.8, 43.6, 39.0, 30.7, 21.9; IR (KBr): 3347, 3030, 2921, 2851,
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1706, 1619, 1497, 1455, 1378, 1341, 1289, 1261, 1239, 1208, 1151, 1096, 1029, 806,
739 cm™; ESI FTMS exact mass calcd for (CasHagNsO»-H) requires m/z 498.2177,
found m/z 498.2178; Enantiomeric ratio: 87:13, determined by HPLC (Daicel
Chirapak AD-H, hexane/ isopropanol = 70/ 30, flow rate 1.0 mL/min, T = 30 °C, 254

nm): tg = 9.52 min (minor), tg = 13.64 min (major).

(2'R,4'S)-1-benzyl-4'-(1H-indol-3-yl)-6'-methoxy-7-methyl-3",4'-dihydro-1"H-spir
o[indoline-3,2'-quinolin]-2-one (3ja): Flash column chromatography eluent,
petroleum ether/ethyl acetate = 6/1; Reaction time = 11 h; yield: 51% (25.6 mg);
>95:5 dr; yellow sticky oil; [a]p?® = +193.1 (c 0.38, Acetone); ‘H NMR (400 MHz,
CDCls) & (ppm): 8.13 (s, 1H), 7.45 (d, J = 8.0 Hz, 1H), 7.33 (dd, J = 16.0, 7.9 Hz, 3H),
7.30 — 7.26 (m, 2H), 7.17 (dd, J = 15.6, 7.3 Hz, 3H), 7.11 (d, J = 2.2 Hz, 1H), 7.05 —
7.00 (m, 1H), 6.96 (d, J = 4.9 Hz, 2H), 6.66 (dd, J = 8.9, 2.5 Hz, 1H), 6.61 — 6.55 (m,
2H), 5.27 (d, J = 16.8 Hz, 1H), 5.19 — 5.08 (m, 2H), 4.05 (s, 1H), 3.54 (s, 3H), 2.67 (t,
J=13.1 Hz, 1H), 2.28 (s, 3H), 2.22 (dd, J = 13.7, 5.2 Hz, 1H); *C NMR (100 MHz,
CDCl3) & (ppm): 175.3, 175.0, 166.9, 165.9, 144.5, 143.0, 136.5, 136.2, 130.8, 130.4,
130.2, 128.9, 128.7, 128.1, 127.9, 126.5, 125.1, 123.9, 122.9, 122.3, 119.6, 119.5,
111.2, 109.6, 109.0, 107.4, 71.3, 61.9, 61.7, 61.0, 53.6, 44.2, 26.6, 13.8, 13.4; IR
(KBr): 3651, 3298, 2924, 2360, 1701, 1600, 1629, 1497, 1353, 1235, 1177, 1094,
1039, 988, 862, 781 cm™; ESI FTMS exact mass calcd for (C33H29N30,-H)™ requires
m/z 498.2176, found m/z 498.2189; Enantiomeric ratio: 87:13, determined by HPLC
(Daicel Chirapak AD-H, hexane/ isopropanol = 70/ 30, flow rate 1.0 mL/min, T = 30
°C, 254 nm): tg = 9.11 min (minor), tr = 14.23 min (major).

(2'R,4'S)-1-benzyl-4'-(1H-indol-3-yl)-6,6'-dimethoxy-3",4'-dihydro-1'H-spiro[ind

oline-3,2'-quinolin]-2-one (3ka): Flash column chromatography eluent, petroleum
ether/ethyl acetate = 6/1; Reaction time = 11 h; yield: 67% (34.8 mg); >95:5 dr;
yellow sticky oil; [a]p?’ = +232.7 (¢ 0.45, Acetone); *H NMR (400 MHz, CDCl3) &
(ppm): 8.13 (s, 1H), 7.46 (d, J = 7.9 Hz, 1H), 7.37 — 7.31 (m, 5H), 7.31 — 7.26 (m,
2H), 7.18 — 7.14 (m, 1H), 7.11 (d, J = 2.3 Hz, 1H), 7.06 — 7.01 (m, 1H), 6.66 (dd, J =
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8.3, 2.6 Hz, 1H), 6.59 — 6.54 (m, 2H), 6.52 (dd, J = 8.3, 2.2 Hz, 1H), 6.32 (d, J = 2.2
Hz, 1H), 5.17 (dd, J = 12.5, 5.1 Hz, 1H), 4.93 (d, J = 15.5 Hz, 1H), 4.82 (d, J = 15.5
Hz, 1H), 4.01 (s, 1H), 3.73 (s, 3H), 3.54 (s, 3H), 2.66 (t, J = 13.1 Hz, 1H), 2.18 (dd, J
=13.7, 5.2 Hz, 1H); **C NMR (100 MHz, CDCls3) § (ppm): 179.5, 160.9, 152.3, 143 4,
136.7, 136.4, 135.9, 128.9, 127.7, 127.4, 125.4, 124.3, 123.9, 122.7, 121.9, 120.0,
119.2, 118.0, 114.7, 113.2, 111.3, 106.4, 97.4, 59.7, 55.8, 55.5, 43.7, 39.1, 30.8; IR
(KBr): 3356, 2923, 2834, 1706, 1625, 1501, 1377, 1340, 1264, 1230, 1201, 1159,
1102, 1032, 985, 907, 804, 740, 698 cm™; ESI FTMS exact mass calcd for
(C33H29N303-H)™ requires m/z 514.2126, found m/z 514.2130; Enantiomeric ratio:
89:11, determined by HPLC (Daicel Chirapak AD-H, hexane/ isopropanol = 70/ 30,
flow rate 1.0 mL/min, T = 30 °C, 254 nm): tg = 12.58 min (minor), tr = 18.99 min

(major).

(2'R,4'S)-1-benzyl-6-bromo-4'-(1H-indol-3-yl)-6'-methoxy-3',4'-dihydro-1'H-spir
o[indoline-3,2'-quinolin]-2-one (3la): Flash column chromatography eluent,
petroleum ether/ethyl acetate = 6/1; Reaction time = 11 h; yield: 81% (45.9 mg);
85:15 dr; yellow sticky oil; [o]o® = +171.2 (c 0.52, Acetone); *H NMR (400 MHz,
CDCl3) & (ppm): 8.12 (s, 1H), 7.43 (d, J = 7.9 Hz, 1H), 7.39 — 7.29 (m, 6H), 7.23 (d, J
= 7.9 Hz, 1H), 7.20 — 7.14 (m, 2H), 7.12 (d, J = 2.3 Hz, 1H), 7.06 — 7.01 (m, 1H),
6.87 (d, J = 1.5 Hz, 1H), 6.67 (dd, J = 8.5, 2.6 Hz, 1H), 6.57 (d, J = 8.7 Hz, 2H), 5.14
(dd, J = 12.5, 5.2 Hz, 1H), 4.94 (d, J = 15.6 Hz, 1H), 4.79 (d, J = 15.6 Hz, 1H), 3.54
(s, 3H), 2.65 (t, J = 13.1 Hz, 1H), 2.18 (dd, J = 13.7, 5.2 Hz, 1H); *C NMR (100
MHz, CDCl3) 6 179.1, 152.4, 141.8, 136.7, 136.2, 134.5, 133.6, 132.0, 129.3, 129.1,
128.8, 126.6, 125.3, 123.7, 123.2, 122.6, 122.0, 119.9, 119.3, 117.9, 114.7, 114.6,
113.2, 111.3, 109.0, 60.1, 55.8, 43.0, 39.0, 30.7; IR (KBr): 3294, 2923, 2360, 1712,
1603, 1497, 1427, 1369, 1289, 1233, 1173, 1107, 1059, 1037, 985, 867, 810, 742
cm™; ESI FTMS exact mass calcd for (CsH26BrNsO,-H)™ requires m/z 564.1110,
found m/z 564.1102; Enantiomeric ratio: 85:15, determined by HPLC (Daicel
Chirapak AD-H, hexane/ isopropanol = 70/ 30, flow rate 1.0 mL/min, T = 30 °C, 254
nm): tgr = 9.24 min (minor), tg = 10.33 min (major).
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(2'R,4'S)-1-benzyl-7-bromo-4'-(1H-indol-3-yl)-6'-methoxy-3',4'-dihydro-1'H-spir

o[indoline-3,2'-quinolin]-2-one (3ma): Flash column chromatography eluent,
petroleum ether/ethyl acetate = 6/1; Reaction time = 11 h; yield: 60% (33.6 mg);
>95:5 dr; yellow sticky oil; [a]p?® = +200.0 (c 0.52, Acetone); *H NMR (400 MHz,
CDCls) § (ppm): 8.11 (s, 1H), 7.40 (d, J = 7.9 Hz, 1H), 7.36 (dd, J = 8.0, 3.7 Hz, 3H),
7.31(d, J = 6.1 Hz, 2H), 7.29 — 7.25 (m, 3H), 7.19 — 7.13 (m, 1H), 7.09 (d, J = 2.4 Hz,
1H), 7.05 — 7.00 (m, 1H), 6.92 (t, J = 7.8 Hz, 1H), 6.67 (dd, J = 8.5, 2.5 Hz, 1H), 6.58
(d, J = 8.5 Hz, 2H), 5.41 (s, 2H), 5.09 (dd, J = 12.4, 5.1 Hz, 1H), 4.04 (s, 1H), 3.54 (s,
3H), 2.63 (t, J = 13.1 Hz, 1H), 2.20 (dd, J = 13.7, 5.2 Hz, 1H); *C NMR (100 MHz,
CDCl3) & (ppm): 179.7, 152.5, 139.6, 137.6, 136.7, 136.1, 135.4, 135.2, 128.6, 127.2,
126.5, 125.3, 124.3, 122.8, 122.7, 122.0, 119.8, 119.3, 117.6, 114.9, 114.6, 113.3,
111.3, 102.5, 59.6, 55.8, 44.2, 39.5, 30.7; IR (KBr): 3552, 3475, 3415, 3237, 3031,
2924, 1714, 1617, 1637, 1497, 1451, 1341, 1270.63 1289, 1229, 1157, 1113, 1038,
737, 624 cm™; ESI FTMS exact mass calcd for (CaHpBrNsO,-H) requires m/z
564.1110, found m/z 564.1073; Enantiomeric ratio: 85:15, determined by HPLC
(Daicel Chirapak AD-H, hexane/ isopropanol = 70/ 30, flow rate 1.0 mL/min, T = 30
°C, 254 nm): tr = 8.85 min (minor), tr = 10.90 min (major).

(2'R,4'S)-1-benzyl-7-fluoro-4'-(1H-indol-3-yl)-6"-methoxy-3',4'-dihydro-1"H-spir

o[indoline-3,2'-quinolin]-2-one (3na): Flash column chromatography eluent,
petroleum ether/ethyl acetate = 6/1; Reaction time = 11 h; yield: 56% (28.1 mg);
>95:5 dr; yellow sticky oil; [a]p?® = +194.9 (c 0.30, Acetone); ‘H NMR (400 MHz,
CDCl3) & (ppm): 8.10 (s, 1H), 7.47 — 7.36 (m, 4H), 7.36 — 7.33 (m, 1H), 7.33 — 7.27
(m, 2H), 7.20 — 7.11 (m, 3H), 7.06 — 7.01 (m, 1H), 7.00 — 6.95 (m, 2H), 6.67 (dd, J =
8.4, 2.6 Hz, 1H), 6.62 — 6.53 (m, 2H), 5.13 (dd, J = 12.5, 5.2 Hz, 1H), 5.05 (s, 2H),
4.02 (s, 1H), 3.55 (s, 3H), 2.62 (t, J = 13.1 Hz, 1H), 2.18 (dd, J = 8.7, 4.9 Hz, 1H); **C
NMR (100 MHz, CDCl3) 6 (ppm): 178.7, 152.5, 148.5, 146.0, 137.2, 136.7, 136.0,
128.7, 127.7, 125.3, 122.7, 122.0, 119.9, 119.3, 117.8, 117.5, 117.3, 114.8, 114.6,
113.3, 60.3, 55.8, 45.2, 39.2, 30.6; IR (KBr): 3666, 3525, 3440, 3299, 2926, 2360,
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1713, 1629, 1497, 1342, 1235, 1178, 1039, 980, 877, 782, 810, 701, 590 cm™; ESI
FTMS exact mass calcd for (C3,H2sFN3O,-H)™ requires m/z 502.1925, found m/z
502.1925; Enantiomeric ratio: 82:18, determined by HPLC (Daicel Chirapak AD-H,
hexane/ isopropanol = 70/ 30, flow rate 1.0 mL/min, T = 30 °C, 254 nm): tg = 7.90

min (minor), tr = 10.72 min (major).

(2'R,4'S)-1-benzyl-4'-(1H-indol-3-yl)-6'-methoxy-7-(trifluoromethyl)-3',4'-dihydr
0-1'H-spiro[indoline-3,2'-quinolin]-2-one (30a): Flash column chromatography
eluent, petroleum ether/ethyl acetate = 6/1; Reaction time = 11 h; yield: 55% (30.4
mg); >95:5 dr; yellow sticky oil; [o]p? = +168.5 (c 0.44, Acetone); *H NMR (400
MHz, CDCls) 5 (ppm): 8.12 (s, 1H), 7.63 (d, J = 6.7 Hz, 1H), 7.57 (d, J = 8.1 Hz, 1H),
7.36 (t, J = 8.4 Hz, 2H), 7.30 (dd, J = 7.2, 5.7 Hz, 2H), 7.23 (d, J = 7.4 Hz, 1H), 7.20
—7.12 (m, 4H), 7.08 (d, J = 2.1 Hz, 1H), 7.03 (t, J = 7.5 Hz, 1H), 6.67 (dd, J = 8.5,
2.9 Hz, 1H), 6.58 (d, J = 8.7 Hz, 2H), 5.26 (d, J = 16.9 Hz, 1H), 5.15 (d, J = 16.9 Hz,
1H), 5.06 (dd, J = 12.5, 5.2 Hz, 1H), 4.03 (s, 1H), 3.54 (s, 3H), 2.65 (t, J = 13.1 Hz,
1H), 2.21 (dd, J = 13.7, 5.3 Hz, 1H); *C NMR (100 MHz, CDCl3) & (ppm): 180.1,
152.6, 140.4, 136.7, 136.6, 136.0, 134.8, 128.5, 127.5, 127.0, 125.8, 125.2, 122.7,
122.6, 122.0, 119.7, 119.3, 117.5, 115.0, 114.6, 113.3, 111.3, 58.4, 55.8, 45.3, 45.3,
39.6, 30.6; IR (KBr): 3651, 3293, 2925, 2361, 1720, 1595, 1498, 1335, 1241, 1180,
1098, 1039, 976, 851, 800, 744, 696 cm™; ESI FTMS exact mass calcd for
(C33H26F3N302-H)" requires m/z 552.1893, found m/z 552.1893; Enantiomeric ratio:
82:18, determined by HPLC (Daicel Chirapak AD-H, hexane/ isopropanol = 70/ 30,
flow rate 1.0 mL/min, T = 30 °C, 254 nm): tg = 5.93 min (minor), tg = 7.74 min

(major).

(2'R,4'S)-1-benzyl-6'-ethoxy-4'-(1H-indol-3-yl)-3",4'-dihydro-1"H-spiro[indoline-

3,2'-quinolin]-2-one (3pa): Flash column chromatography eluent, petroleum
ether/ethyl acetate = 6/1; Reaction time = 11 h; yield: 50% (24.2 mg); >95:5 dr;
yellow sticky oil; [o]p?® = +127.4 (c 0.32, Acetone); *H NMR (400 MHz, CDCl3) &
(ppm): 8.09 (s, 1H), 7.46 (d, J = 8.0 Hz, 1H), 7.39 — 7.35 (m, 2H), 7.33 (d, J = 4.5 Hz,
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4H), 7.28 (dd, J = 8.4, 4.4 Hz, 1H), 7.21 — 7.14 (m, 3H), 7.06 — 7.00 (m, 2H), 6.72 (d,
J =7.8 Hz, 1H), 6.68 — 6.64 (m, 1H), 6.59 — 6.54 (m, 2H), 5.16 (dd, J = 12.5, 5.2 Hz,
1H), 4.97 (d, J = 15.5 Hz, 1H), 4.84 (d, J = 15.5 Hz, 1H), 4.03 (s, 1H), 3.81 — 3.71 (m,
2H), 2.68 (t, J = 13.1 Hz, 1H), 2.23 — 2.17 (m, 1H), 1.22 (t, J = 7.0 Hz, 3H); *C NMR
(100 MHz, CDCl5) & (ppm): 179.1, 151.6, 142.1, 136.3, 136.0, 129.2, 128.8, 127.7,
127.4, 125.3, 123.5, 123.0, 122.7, 121.9, 120.0, 119.3, 115.5, 114.7, 114.1, 111.2,
109.2, 64.0, 60.1, 43.6, 39.1, 30.7, 14.9; IR (KBr): 3666, 3524, 3440, 3296, 2922,
2360, 1704, 1628, 1497, 1352, 1264, 1173, 1098, 1046, 973, 808, 742, 697 cm™; ESI
FTMS exact mass calcd for (CssHs1N3O3-H)™ requires m/z 498.2176, found m/z
498.2177; Enantiomeric ratio: 82:18, determined by HPLC (Daicel Chirapak AD-H,
hexane/ isopropanol = 70/ 30, flow rate 1.0 mL/min, T = 30 °C, 254 nm): tz = 8.95

min (minor), tg = 13.30 min (major).

(2'R,4'S)-1-benzyl-4'-(1H-indol-3-yl)-6"-phenoxy-3',4'-dihydro-1'H-spiro[indoline
-3,2"-quinolin]-2-one (3ga): Flash column chromatography eluent, petroleum
ether/ethyl acetate = 6/1; Reaction time = 11 h; yield: 69% (37.6 mg); >95:5 dr;
yellow sticky oil; [o]p?® = +231.4 (c 0.43, Acetone); *H NMR (400 MHz, CDCls) &
(ppm): 8.00 (s, 1H), 7.44 — 7.39 (m, 2H), 7.36 — 7.32 (m, 5H), 7.22 — 7.17 (m, 2H),
7.17 - 7.10 (m, 4H), 7.07 — 7.02 (m, 2H), 6.90 — 6.86 (m, 1H), 6.81 — 6.70 (m, 5H),
6.66 — 6.58 (M, 1H), 5.18 (dd, J = 12.6, 5.1 Hz, 1H), 4.97 (d, J = 15.6 Hz, 1H), 4.87
(d, J = 15.6 Hz, 1H), 4.21 (s, 1H), 2.72 (t, J = 13.2 Hz, 1H), 2.20 (dd, J = 13.7, 5.2 Hz,
1H); *C NMR (100 MHz, CDCl3) & (ppm): 179.0, 159.1, 147.5, 142.1, 138.9, 136.8,
135.9, 131.7, 129.4, 129.2, 128.9, 127.7, 127.4, 125.3, 123.5, 123.1, 122.0, 121.4,
121.2, 119.5, 119.3, 117.6, 116.6, 114.8, 111.3, 109.3, 60.0, 43.7, 38.7, 30.7; IR
(KBr): 3355, 3055, 2962, 2919, 2850, 2361, 1702, 1612, 1486, 1351, 1290, 1261,
1225, 1164, 1096, 1022, 907, 801, 741, 692 cm™; ESI FTMS exact mass calcd for
(C37H29N30,-H)™ requires m/z 546.2177, found m/z 546.2170; Enantiomeric ratio:
71:29, determined by HPLC (Daicel Chirapak 1A, hexane/ isopropanol = 90/ 10, flow
rate 1.0 mL/min, T = 30 °C, 254 nm): tg = 38.43 min (minor), tr = 43.31 min (major).
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(2'R,4'S)-1-benzyl-4'-(1H-indol-3-yI)-6'-methyl-3’,4'-dihydro-1"H-spiro[indoline-
3,2'-quinolin]-2-one (3ra): Flash column chromatography eluent, petroleum
ether/ethyl acetate = 6/1; Reaction time = 11 h; yield: 54% (25.6 mg); >95:5 dr;
yellow sticky oil; [o]p®® = +202.7 (c 0.18, Acetone); *H NMR (400 MHz, CDCls) &
(ppm): 8.08 (s, 1H), 7.49 (d, J = 7.9 Hz, 1H), 7.41 — 7.36 (m, 2H), 7.32 (d, J = 4.5 Hz,
4H), 7.30 — 7.27 (m, 1H), 7.21 — 7.15 (m, 3H), 7.07 — 7.00 (m, 2H), 6.87 — 6.83 (m,
1H), 6.76 (s, 1H), 6.72 (d, J = 7.8 Hz, 1H), 6.54 (d, J = 8.0 Hz, 1H), 5.17 (dd, J = 12.5,
5.0 Hz, 1H), 4.97 (d, J = 15.5 Hz, 1H), 4.84 (d, J = 15.6 Hz, 1H), 4.10 (s, 1H), 2.68 (t,
J =13.1 Hz, 1H), 2.24 — 2.18 (m, 1H), 2.07 (s, 3H); *C NMR (100 MHz, CDCls) &
(ppm): 175.3, 175.0, 166.9, 165.9, 144.5, 143.0, 136.5, 136.2, 130.8, 130.4, 130.2,
128.9, 128.7, 128.1, 127.9, 126.5, 125.1, 123.9, 122.9, 122.3, 119.6, 119.5, 111.2,
109.6, 109.0, 107.4, 71.3, 61.9, 61.7, 61.0, 53.6, 44.2, 26.6, 13.8, 13.4; IR (KBr):
3665, 3525, 3442, 3272, 2922, 2360, 1705, 1629, 1586, 1504, 1351, 1260, 1293,
1175, 1097, 986, 815, 746, 694 cm™; ESI FTMS exact mass calcd for (CaH7N3O-H)
requires m/z 468.2070, found m/z 468.2084; Enantiomeric ratio: 79:21, determined by
HPLC (Daicel Chirapak AD-H, hexane/ isopropanol = 70/ 30, flow rate 1.0 mL/min,
T =30 °C, 254 nm): tg = 8.21 min (minor), tz = 10.16 min (major).

(2'R,4'S)-1-benzyl-4'-(1H-indol-3-yI)-5',6",7'-trimethoxy-3',4'-dihydro-1"H-spiro[i
ndoline-3,2'-quinolin]-2-one (3sa): Flash column chromatography eluent, petroleum
ether/ethyl acetate = 6/1; Reaction time = 11 h; yield: 67% (36.8 mg); >95:5 dr;
yellow sticky oil; [a]p?® = +132.7 (c 0.34, Acetone); *H NMR (400 MHz, CDCls) &
(ppm): 7.98 (s, 1H), 7.44 (d, J = 7.9 Hz, 1H), 7.32 (¢, J = 5.2, 4.2 Hz, 5H), 7.30 —
7.27 (m, 1H), 7.14 — 7.09 (m, 2H), 7.04 — 6.98 (m, 3H), 6.87 (t, J = 7.5 Hz, 1H), 6.68
(d, J = 7.8 Hz, 1H), 6.03 (s, 1H), 5.00 — 4.90 (m, 2H), 4.83 (d, J = 15.5 Hz, 1H), 4.02
(s, 1H), 3.81 (s, 3H), 3.70 (s, 3H), 3.19 (s, 3H), 2.69 (dd, J = 13.9, 9.9 Hz, 1H), 2.34
(dd, J = 13.9, 6.7 Hz, 1H); *C NMR (100 MHz, CDCls) & (ppm): 152.9, 152.6, 142.1,
139.3, 136.5, 135.9, 135.2, 131.6, 129.1, 128.8, 127.7, 127.4, 126.4, 124.0, 122.8,
121.6, 121.3, 120.7, 119.5, 119.0, 111.1, 110.7, 109.1, 94.2, 60.8, 60.1, 59.7, 55.6,
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43.6, 40.5, 28.0; IR (KBr): 3348, 3055, 2928, 1707, 1609, 1486, 1466, 1432, 1395,
1348, 1262, 1237, 1196, 1173, 1110, 1014, 908, 804, 740, 697 cm™; ESI FTMS exact
mass calcd for (CssH31N3O4-H)  requires m/z 544.2232, found m/z 544.2239;
Enantiomeric ratio: 84:16, determined by HPLC (Daicel Chirapak IC, hexane/
isopropanol = 70/ 30, flow rate 1.0 mL/min, T = 30 °C, 254 nm): tg = 16.36 min

(minor), tr = 11.80 min (major).

(2'R,4'S)-1-benzyl-4'-(5-bromo-1H-indol-3-yl)-6'-methoxy-3',4'-dihydro-1'H-spir

o[indoline-3,2'-quinolin]-2-one (3ab): Flash column chromatography eluent,
petroleum ether/ethyl acetate = 6/1; Reaction time = 11 h; yield: 57% (32.1 mg);
>95:5 dr; yellow sticky oil; [a]p?® = +138.4 (c 0.51, Acetone); ‘H NMR (400 MHz,
CDCls) 5 (ppm): 8.26 (s, 1H), 7.58 (s, 1H), 7.40 (d, J = 7.4 Hz, 1H), 7.33 (d, J = 4.3
Hz, 4H), 7.30 — 7.26 (m, 1H), 7.24 — 7.16 (m, 3H), 7.05 (dd, J = 16.7, 9.1 Hz, 2H),
6.74 (d, J = 7.8 Hz, 1H), 6.70 — 6.64 (m, 1H), 6.57 (d, J = 8.6 Hz, 1H), 6.53 — 6.49 (m,
1H), 5.13 (dd, J = 12.6, 5.2 Hz, 1H), 4.97 (d, J = 15.5 Hz, 1H), 4.85 (d, J = 15.5 Hz,
1H), 4.05 (s, 1H), 3.57 (s, 3H), 2.61 (t, J = 13.1 Hz, 1H), 2.23 — 2.15 (m, 1H); **C
NMR (100 MHz, CDCls) 6 (ppm): 179.0, 152.3, 142.1, 136.3, 135.9, 135.3, 131.8,
1294, 128.9, 127.7, 127.4, 124.9, 124.0, 123.6, 123.1, 122.2, 117.7, 114.8, 114.6,
113.2, 112.8, 112.6, 109.3, 60.0, 55.8, 43.7, 38.9, 30.5; IR (KBr): 3652, 3310, 2924,
2360, 1704, 1608, 1499, 1348, 1291, 1237, 1175, 1099, 1032, 987, 862, 883, 796, 750,
697 cm™; ESI FTMS exact mass calcd for (C32H26BrN3O,-H) " requires m/z 564.1110,
found m/z 564.1114; Enantiomeric ratio: 80:20, determined by HPLC (Daicel
Chirapak AD-H, hexane/ isopropanol = 70/ 30, flow rate 1.0 mL/min, T = 30 °C, 254

nm): tg = 8.12 min (minor), tr = 11.01 min (major).
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X-ray single crystal data for compound 3aa
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Identification code
Empirical formula
Formula weight
Temperature
Wavelength
Crystal system
Space group

Unit cell dimensions

Volume

VA

Density (calculated)
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 67.679°
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F2

Final R indices [I>2sigma(l)]
R indices (all data)

Absolute structure parameter
Extinction coefficient

Largest diff. peak and hole

*f\\
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NN ?_45

YR
ff/ :m 524\},—#}"\
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cu_dm14304_0Om

C32 H27 N3 O2

485.56

140(2) K

1.54178 A

Monoclinic

C2

a=17.5165(3) A a=90°
b = 5.88650(10) A B=94.9970(10)<
¢ =23.6140(4) A y=90°
2425.61(7) A3

4

1.330 Mg/m?3

0.663 mm-!

1024

0.250 x 0.080 x 0.030 mm3

1.878 t0 69.992<

-21<=h<=17, -5<=k<=6, -28<=I<=28
5722

3102 [R(int) = 0.0332]

96.9 %

Semi-empirical from equivalents
0.7532 and 0.4726

Full-matrix least-squares on F2
3102/1/335

1.105

R1=0.0441, wR2 = 0.1239
R1=0.0487, wR2 = 0.1322

0.2(3)

n/a

0.310 and -0.348 e. A3
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NMR Spectra of products 3
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HPLC Spectra of products 3

3aa
|Chromatogram
1200- %] H13091503-1A30% #1 [manipulated] H13091503-1A30% UV_VIS_1WVL:254 nm
11-9.100
1000
1 12-10.343
800+
g‘ j
£ 600+
g ]
8 i
( 4
200
0’ T
-200_ r T T T T T T T 1
6.00 7.50 B.75 10.00 11.25 12.50 13.75 15.00
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAL % % n.a
1 9.100 357.866 1099.793 50.13 54.88 n.a
2 10.343 355472 904 303 49 87 4512 n.a
Total: 713.837 2004.095 100.00 100.00
|Chromatogram
3000 - 3 H14050303-1A30% #1 [manipulated] H14050303-1A30% UV_VIS_1 WVL:254 nm
2500 12-10.373
2000
g‘ i
£ 1500
g
8 ]
E 1000 1
< ]
i 11-9.213
500 |
07 [ T
-500 _I T T T T 1
8.00 9.00 10.00 11.00 12.00 13.00
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 9213 223 486 555100 15.84 18.60 n.a
2 10.373 1187.650 2429.267 84.16 81.40 n.a.
Total: 1411.136 2984.367 100.00 100.00
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Chromatogram

400~ 7] H14052602-AD30% #1 [manipulated] H14052602-AD30% UV_VIS_1 WVL:254 nm
350 11-7.243
] |"'\"|
300 M
] I| ", |2 -9.37T
250 . [ o Nf@{’
] L [\ A
] | | \
200 | \ [ o O v
E | IIII | \ s,
150 | \ / \ Q N
] | \ | \ H
\ | |
] | \ | \
100 | Y ."I \
] |I Y ! \
- | \' II
50 | \ \
] | N /
4 / "~ S
0_:-___ ———‘j —— _// —
50} —— —
8.00 7.00 8.00 2.00 10.00 11.00 12.00
Integration Results
No.  [Peak Name Retention Time Area Height Relative Area Relative Height | Amount
min mAU*min mAU Yo % n.a.
1 7.243 136.876 332.176 50.10 B5.77 n.a.
2 9.277 136.312 263.432 49.90 4423 n.a.
Total: 273.187 595.608 100.00 100.00
Chromatogram
10008 H14052601-AD30% #1 [manipulated] H14062601-AD30% UV_VIS_1 WVL:254 nm
] 12-9.243
] .'n\I
875 [
] I
] [
750 || \
] [ f—®"é
4 1
h \ 0
525__ II |II n N
| . CORG
] I \ "o
5004 | |
] | | =
] | | Q H
375 ( II". H
] || \
250 11-7.267 f
] N\ ( \'\
125] I."I \ Iu'l \\\
o—— v — _'=|_/ — |
N — — ——
8.00 7.00 8.00 2.00 10.00 11.00 12.00 12.57
Integration Results
No. [Peak Name Retention Time Area Height Relative Area Relative Height | Amount
min mAU*min mAU % Y n.a.
1 7.267 95.662 241.976 16.30 20.51 n.a.
2 9.243 491.127 938.031 83.70 79.49 n.a.
Total: 586.789 1180.007 100.00 100.00
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Chromatogram
800 7] H14051508-AD30% #1 [manipulated] H14051508-AD30% UV_VIS_1WVL:254 nm
11-9.427
700 |'n".
] [
g I
600+ [
] [ 1 Me
] | 12-12.733
5007 [ )
—_ 1 | / ]
3 ] | I| |'I I'- H
E. a00] ' Fo O
g ] |I ~o &
£ 300] \ | N
g j | \ f \ Q N
Ed ] | \ f \ H
200 | | "'-.
] h | \
] || \\-\ | "\.‘_
1004 | \ | \
] | /
0_: —L — — — | .
100 —— — — — — —
8.50 10.00 11,25 12,50 13.75 15,00 16.25 17.50 18.00
Time [min]
Integration Results
No. [Peak Name Retention Time Area Height Relative Area Relative Height | Amount
min mAU*min mAU % % n.a.
1 9.127 348.718 718,576 49.56 58.66 n.a.
2 12.733 354.953 506.330 5044 41.34 n.a.
Total: 703.671 1224.907 100.00 100.00
[Chromatogram
1000 [ H14051507-AD30% #1 [manipulated] H14051507-AD30% UV_VIS_1 WVL:254 nm
] 12-12.723
- .'r\'nl
875] I.' |
7 | I|I
] |
750 (-
] | I| e
] [
625 [
= 1 | ]
=) 1 | \ H
<< ] \ H
£ | CONG
8 ] | \ ~0
g 1 | N
g ¥ | \ (U
= ] | ! H
2505 : h
] |
] | kY
125 | A
] { \
] . | —
o] — — |
100 — —— — —— —— .
8.00 8.75 10.00 11.25 12.50 13.75 15.00 16.25 17.72
Time [min]
Integration Results
No.  |Peak Name Retention Time Area Height Relative Area Relative Height | Amount
min mAU*min mAU % % n.a.
1 9.230 122.401 262 287 16.08 21.76 n.a.
2 12723 638.578 943311 83.92 78.24 n.a.
Total: 760.979 1205.598 100.00 100.00
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Chromatogram
450~ 7] H14051406-AD30%M #1 [manipulated] H14051406-AD30%M UV_VIS_1 WVL:254 nm
] ' 1-10.440
400 ||' lI
|
[
| | ol
' | 0
3004 .
| || ."I‘f 15.860 P
| : CLG
[
E J | | | I|I ~0
£ 200-] I| [ 5
8 ' | |
2 | { || | Q H
0 | \
< ] | \ | \
II l II|
100 | \ | i
| | \
| "-\. | \\
| { !
| \ ) \
] | |
odb— W/ — e— S
—_—
7.5 10.0 12.0 14.0 16.0 18.0 20.0 22.0 24.0 261
Time [min]
Integration Results
No.  |Peak Name Retention Time Area Height Relative Area Relative Height | Amount
min mAU*min mAU % % n.a.
1 10.440 288.954 417521 50.52 59.40 n.a.
2 15.860 2582.968 285429 49.48 40.60 n.a.
Total: 571.922 702.950 100.00 100.00
[Chromatogram |
700 7] H14051405-AD30%N #1 [manipulated] H14051505-AD30%N UV_VIS_1 WVL:254 nm
] 12 - 15.830
4 I.f\.I
600 [
i || I'.I ol
] [ HD N
] | DUAY
— 400 4 \
3 %] I ~a
E 1 | |
a T \ = R
£ 300 P T
8 i | | H
§ ] |1 - 10.567 | \
2 200 I | \
4 [ | Y
4 [ \
i I| "-, | .\
100 Y |
] f \\ | \
T / — { .
0_— | o / — | P K"———-_IJ' —
75 80 10.0 12.0 14.0 16.00 18.00 20.0 221
Time [min]
Integration Results
No.  |Peak Name Retention Time Area Height Relative Area Relative Height | Amount
min mAU*min mAU % % n.a.
1 10.567 130.669 206.147 17.41 2460 n.a.
2 15.830 619.756 631.717 82.59 75.40 n.a.
Total: 750.426 837.864 100.00 100.00
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[Chromatogram
120- '3 H14052604-AD30%M #1 [manipulated] H14052604-AD30%M UV_VIS_1 WVL:254 nm
|1-10.553
1 e
100+ |'I '.II L'D N
| DUAY
T [ a
B804 | |I
1 [ 216020 %
s ] P 1\ ;e
g 60 lo [ "
m ] | \ [
o | | | \
3 1 | I| II I".
5 404 I |
< ] | \ | \
| \ | \
] \ | \
20 |I \\ / \
1 | | \
: fu'll \‘ Jl." \
.o__-_——L_/ - —— ! — —
-20- T — T T AL — T T —T T — 1 7 U —_ 7 — 1 T T
9.00 10.00 11.25 12,50 13,75 15.00 16.25 17.50 18.75 20.00 21.00
Time [min]
Integration Results
No.  |Peak Name Retention Time Area Height Relative Area Relative Height | Amount
min mAU*min mAU % % n.a.
1 10.553 71.645 105.789 51.20 59.51 n.a.
2 16.020 68.296 71.979 48.80 40.49 n.a.
Total: 139.941 177.768 100.00 100.00
Chromatogram
400 7] H14052603-AD30% #1 [manipulated] H14052603-AD30% UV_VIS_1 WVL:254 nm
: 12 - 16.067 r‘QCI
N
1 || I| HD N
7 i SN
1 | ~g
4 | |
- | Ch
| N
5 200 | H
= 1 [ |
E ] |
3 | |
[ =4 7 I|
£ 100 Lo
5 |
@ 4 | \
£ 1
< 1 11-10.730 | |
4 \ \
04 f ".I | l".
1 [ | \
J II \ II ~
g | "\\x |
-100+ / . ) —
- — - . | -
¥ —
70 80 10.0 12.0 14.0 16.0 18.0 200 220 240 250
Time [min]
Integration Results
No.  |Peak Name Retention Time Area Height Relative Area Relative Height | Amount
min mALU*min mAU % % n.a.
1 10.730 85.046 148729 17.00 24.19 n.a.
2 16.067 415233 466.179 83.00 75.81 n.a.
Total: 500.279 614.908 100.00 100.00
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[Chromatogram

700 1] H14051404-AD30%M #1 [manipulated] H14051404-AD30%M UV_VIS_1 WVL:254 nm
] 11-10.783
500 il r@‘Br
] || \ HD H
E |
500 | [ C O
j || ~a
g |
i | 12 - 16.947 5
= 400 ! { s Q N
< 1 | | [ H
5 ] '. [
£ 3004 | | |
@ ] | | \
£ i [ [
§ 1 \ |I II'I
£ 200 | | |
] | \ ! \
100 | | \
| )
] | ™. i
o] L — 1/ —
7580 10.0 12.0 14.0 16.0 18.0 20.0 220 242
Time [min]
Integration Results
No.  |Peak Name Retention Time Area Height Relative Area Relative Height | Amount
min mAU*min mAU % % n.a.
1 10.783 417.464 613.698 49 55 60.25 n.a.
2 16.947 425.047 404.956 5045 39.75 n.a.
Total: 842.511 1018.654 100.00 100.00
Chromatogram [
800 1 H14051403-AD30%N #1 [manipulated] H14051403-AD20%N UV_VIS_1 WVL:264 nm
i 12 - 16.070
700 [ \ r_@g,
] |I IlI HD N
a sty
7 |
] | I'. ™~
500 [ %,
5 1 | II| Q N,
E. a00] [ !
g ] fo
= b \
3 ] \
s 300—_ \
2 ] 1110743 I
] [\ | \
100 [ |' \
] | A I| \
ol — N~ ] —
A —_——————————— —
7.5 80 10,0 12,0 14,0 16,0 18.00 200 21.3
Time [min]
Integration Results
No.  |Peak Name Retention Time Area Height Relative Area Relative Height | Amount
min mAU*min mAU % % n.a.
1 10.743 138.235 243.089 17.43 2522 na.
2 16.070 654628 720.716 8257 74.78 n.a.
Total: 792.863 963.605 100.00 100.00
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|Chromategram
700 7] H14052802-1A30%MN #1 [manipulated] H14052802-1A30%N UV_VIS_1 WVL:254 nm
600_’ |’|‘|1 -8.780 cl
] I| II /—GCI
| | 0
500 || | n
' | (IO
| o
= 400 I 12+ 14,600
: : 8
E | | [ M,
ay b | |I I| H
g 300 | | i
£ . L
S | \
a8 | | | \
< 20041 | || II \
| \
] | \ |I Y
100} [\ .' \
1 | '-.\ | Y\
] Y, . / N
o - — — .
-100- , — - — — . . -
7.0 8.0 10.0 12.0 14,0 16.0 18.0 20.0 220
Time [min]
Integration Results
Mo, |Peak Name Retention Time Area Height Relative Area Relative Height |  Amount
min mAU*min mAU % % n.a.
1 9.780 306.653 599.314 49.93 60.62 n.a.
2 14.600 307.548 389.340 50.07 39.38 n.a.
Total: 614.200 988.654 100.00 100.00
|Chromategram |
9qg 1 H14052801-1A30% #1 [manipulated] H14052601-1A30% UV_VIS_1 WVL:254 nm
] |2- 14817 cl
750 A ,_@’ o
] II | s
4 | H
sule
[ ~o
B
3 500 | Q X
.§. | H
@Q | !
2 ] |
8 375 | \
=3 |
2 \1-9.923 lo
250 f\ | |
E I |
] i | \
1251 [ ||
] f \
] ,'I '-.\ II| \\
ol S~ ) —
-100- — —— — —————
7.0 8.0 10,0 12.0 14,0 16,0 18,0 20.0 220
Time [min]
Integration Results
Mo.  |Peak Name Retention Time Area Height Relative Area Relative Height | Amount
min mAU*min mAU % % n.a.
1 9.923 130473 281.709 19.22 26.81 n.a.
2 14617 548.543 769.241 80.78 73.19 n.a.
Total: 679.015 1050.950 100.00 100.00
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Chromatogram
300~ 7 H14050902-AD15% #1 H14050902-AD15% UV_VIS_1WVL:254 nm
] 1129477
[\ e
] | |2 - 35.537 O H
200 [\ / - 0
| \ \\ e
— 4 | '.II ! i
=) / '
1 \ | N
£ 150] || \ [ Q "
et ] | \ { \
% 1 | \ | )
o 1 Y | Y
5 100 | \ | \
E E | \ | \
= ] I |
1 | /
50-| '
o] W B J,-/ I
250 260 280 300 320 340 36.0 380 40.0 426
Time [min]
Integration Results
No.  |Peak Name Retention Time Area Height Relative Area Relative Height | Amount
min mAU*min mAU % % n.a.
1 29.477 455.398 270.904 49.73 56.58 n.a.
2 35.537 460.432 207.930 50.27 4342 n.a.
Total: 915.829 478.833 100.00 100.00
[Chromatogram |
400- 7] H14050901-AD15% #1 H14050901-AD15% UV_VIS_1 WVL:254 nm
a50] 12 - 35.853 r@
p / u)
] Y H s
] { Y N
3007 [ [ ()
] { 0
] | \ he
250 | \ %,
5 E || \ Q N-H
E 200] |
= 2004 11-30.103 ||
o E 4
8 1 [\ '
=) | \ \
£ 1503 [\ |
2 1 { Y\ | \
< ] f \ | \
100__ III \\'\, II \
] \ |
- ] ]
50 \
] | |l|'
] / ~— —
o LS i —_{-// B i |
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Integration Results
No.  |Peak Name Retention Time Area Height Relative Area Relative Height | Amount
min mAU*min mAL % % n.a.
1 30.103 280.725 182.385 27.93 34.60 n.a.
2 35.853 724.388 344.706 7207 65.40 n.a.
Total: 1005.113 527.091 100.00 100.00
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100.0 - 7] H14091603-BME-AD30%N #1 [manipulated] H14091603-6ME-AD30%N UV_VIS_1 WVL:254 nm
875 11-9.543
75.0
62.5
2 12 -13.760
Es00
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w
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o

250
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00
-10 0 - T T T T T T T T 1
8.0 9.0 10.0 11.0 12.0 13.0 14.0 15.0 16.0 17.0 18.0)
Time [min]
Integration Results
No_ Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 9543 53.593 86811 50.08 61.07 n.a
2 13.760 53.422 55.333 49.92 38.93 n.a.
Total: 107.014 142.144 100.00 100.00
450 ] H14091602-8ME-AD30% #1 [manipulated] H14091602-6ME-AD30% UV_VIS_1 WVL:254 nm
1 2-13.637

400+

300

Absorbance [mAU]
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-50 _I T T T T T T T T T 1
8.0 9.0 10.0 11.0 12.0 13.0 14.0 15.0 16.0 17.0 18.0)
Time [min]
Integration Results
No_ Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.

1 9523 55997 88.965 13.34 18.02 n.a
2 13.637 363.845 404.759 86.66 81.98 n.a.
Total: 419.842 493.723 100.00 100.00
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[Chromatogram
500 7] H14052804-AD30%N #1 [manipulated] H14052604-AD30%N UV_VIS_1 WVL:254 nm
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Time [min]
Integration Results
No.  |Peak Name Retention Time Area Height Relative Area Relative Height | Amount
min mAU*min mAU % % n.a.
1 5.850 300.242 559.087 50.02 60.75 n.a.
2 13.970 300.023 361.183 49.98 39.25 n.a.
Total: 600.266 920.270 100.00 100.00
|chromategram
1000 7] H14052803-AD30% #1 [manipulated] H14052803-AD30% UV_VIS_1 WVL:254 nm
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Time [min]
Integration Results
Mo.  |Peak Name Retention Time Area Height Relative Area Relative Height | Amount
min mAU*min mAU % % n.a.
1 9.107 101.536 213.603 1261 18.80 n.a.
2 14.227 703.875 922.512 87.39 81.20 n.a.
Total: 805.410 1136.114 100.00 100.00
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7 H14091605-6MEO-AD30%NNN #1 [manipulated]

UV_VIS_1 WVL:254 nm
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Time [min]
Integration Results
No_ Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % na
1 12.420 474134 713.198 4833 60.98 na
2 19.050 506.905 456.374 51.67 39.02 n.a.
Total: 981.039 1169.572 100.00 100.00
300 7 H14091604-6MEO-AD30%N #1 H14091604-6MEO-AD30%N UV_VIS_1 WVL:254 nm
] |2 - 18.993
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Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 12.583 105.822 134.781 10.73 15.74 n.a.
2 18.993 880.716 721.714 89.27 84.26 n.a.
Total: 986.537 856.495 100.00 100.00
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[Chromatogram
900 1] H14051506-AD30%M #1 [manipulated] H14051506-AD30%M UW_VIS_1 WVL:254 nm
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Integration Results
No.  |Peak Name Retention Time Area Height Relative Area Relative Height | Amount
min mAU*min mAU % % n.a.
1 9.097 381.294 766.832 48.01 52.77 n.a.
2 10.200 412.844 686.410 51.99 47.23 n.a.
Total: 794.137 1453.242 100.00 100.00
[Chromatogram
3000 - 7] H14051505-AD30% #1 H14061505-AD30% UV_VIS_1 WVL:254 nm
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Time [min]
Integration Results
No.  |Peak Name Retention Time Area Height Relative Area Relative Height | Amount
min mAU*min mAU % % n.a.
1 9.237 245245 578.191 15.25 17.05 n.a.
2 10.333 1362.476 2813.307 84.75 82.95 n.a.
Total: 1607.721 3391.498 100.00 100.00
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[Chromatogram
1200 [ H14051206-AD30% #1 [manipulated] H14051206-AD30% UV_VIS_1 WVL:254 nm
1 1-8.843
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Time [min]
Integration Results
No.  |Peak Name Retention Time Area Height Relative Area Relative Height | Amount
min mAU*min mAU % % n.a.
1 8.843 445 405 1036.543 50.98 b6.97 n.a.
2 10.967 428.347 782.922 49.02 43.03 n.a.
Total: B873.752 1819.464 100.00 100.00
Chromatogram
3500 3 H14051205-AD30% #1 [manipulated] H14051205-AD30% UV_VIS_1 WVL254 nm
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Integration Results
No.  |Peak Name Retention Time Area Height Relative Area Relative Height | Amount
min mAU*min mAU %a % n.a.
1 8.850 277.975 642959 14.51 16.42 na.
2 10.897 1637.511 3272516 8549 83.58 n.a.
Total: 1915.486 3915475 100.00 100.00
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Chromatogram
350 7] H14052704-AD30% #1 [manipulated] H14052704-AD30% UW_VIS_1 WVL:254 nm
1 11-7.890
1 i
: A 2
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Time [min]
Integration Results
No.  |Peak Name Retention Time Area Height Relative Area Relative Height | Amount
min mAU*min mAU %a % n.a.
1 7.890 125.484 330263 50.33 57.59 na.
2 10.760 123.853 243.162 49.67 424 n.a.
Total: 249337 573.424 100.00 100.00
Chromatogram
1000 [ 114052703-AD30% #1 [manipulaled] H14052703-AD30% UV_VIS_1 WVL:254 nm
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Time [min]
Integration Results
No.  |Peak Name Retention Time Area Height Relative Area Relative Height | Amount
min mAU*min mAU %a % n.a.
1 7.897 101.426 266750 17.87 23.01 na.
2 10.723 466.203 892 567 8213 76.99 n.a.
Total: 567.630 1159.318 100.00 100.00
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|chromategram

800 7] H1481010-AD30% #1 [manipulated] H1461010-AD30% UV_VIS_1 WVL:254 nm
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Integration Results
Mo.  |Peak Name Retention Time Area Height Relative Area Relative Height | Amount
min mAU*min mAU % % n.a.
1 5917 276.196 734932 50.69 56.28 n.a.
2 7.763 268.730 570.873 49.31 43.72 n.a.
Total: 544.926 1305.806 100.00 100.00
|Chmmmgram
3000 - H1461009-AD30% #1 [manipulated] H1461009-AD30% UV_VIS_1 WVL254 nm
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Integration Results
No.  |Peak Name Retention Time Area Height Relative Area Relative Height | Amount
min mAU*min mAU % % n.a.
1 5933 256.057 704.599 17.96 20.00 n.a.
2 7737 1169.455 2818339 82.04 60.00 n.a.
Total: 1425.512 3522.938 100.00 100.00
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Chromatogram

300 [ H14062610-AD30% #1 [manipulated] H14062610-AD30% UV_VIS_1 WVL:254 nm
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Integration Results
No. [Peak Name Retention Time Area Height Relative Area Relative Height | Amount
min mAU*min mAU % Y n.a.
1 8.847 171.368 259.200 49.69 60.71 n.a.
2 13.197 173477 167.737 5031 39.29 n.a.
Total: 344.845 426.938 100.00 100.00
[Chromatogram
500 7] H14062609-AD30% #1 [manipulated] H14062609-AD30% UV_VIS_1 WVL:254 nm
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Integration Results
No.  |Peak Name Retention Time Area Height Relative Area Relative Height | Amount
min mAU*min mAU % % n.a.
1 8953 90.367 188.306 18.42 26.03 n.a.
2 13.303 400.298 535.148 81.58 73.97 n.a.
Total: 490.664 723.454 100.00 100.00
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Absorbance [mAU]

_F] H14090970-OPH-1A10%N #1 [manipulated]

H14000910-OPH-IA10%N

UV_VIS_1 WVL:254 nm

(1-38.323

12 - 43.827

-20-
36.0 38.0 400 420 440 460 480 500 510
Time [min]
Integration Results
No_ Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % na
1 38323 211.116 112 365 50.10 56.11 na
2 43.827 210.278 87.876 49.90 43.89 n.a.
Total: 421.394 200.241 100.00 100.00
160 7] H14061804-OPH-IA10% #1 [manipulated] H14061804-OPH-1A10% UV_VIS_1 WVL:254 nm
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Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 38.427 147.831 86.533 28.92 36.40 n.a.
2 43.310 363.317 151.188 71.08 63.60 n.a.
Total: 511.148 237.721 100.00 100.00
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|Chromategram
160- 7] H14060803-AD30% #1 [manipulated] H14060903-AD30% UV_WVIS_1 WVL:254 nm
] \1-8.167
140 M\
] I|I I'lII
T | |
120 [
1 [ 2-10.203
1 | \ X
100 [ [\
5 f \ [
=z ] | | | \'.
E 80 | | f \
3 ] |I \ f \
§ 1 |
£ 601 |I \ /
8 i | \ /
< g { Y f \\
404 [ \ \
i | /
4 II
1/ \ / \
4 _," — —
| — — il ™ —
o] . — —
-20- - - + T T T T T T T
7.50 8.00 2.00 10.00 11.00 12.00 13.00
Time [min]
Integration Results
Mo.  |Peak Name Retention Time Area Height Relative Area Relative Height | Amount
min mAU*min mAU % % n.a.
1 8167 64.817 141.495 48.16 56.27 n.a.
2 10.203 69.756 109.963 51.84 43.73 n.a.
Total: 134.573 251.459 100.00 100.00
|chromategram |
900 17 H14060902-AD30% #1 H14060902-AD30% UV_VIS_1 WVL:254 nm
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Integration Results
Mo.  |Peak Name Retention Time Area Height Relative Area Relative Height | Amount
min mAU*min mAU % % n.a.
1 8.210 123.041 284709 20.70 26.44 n.a.
2 10.157 471.497 792.122 79.30 73.56 n.a.
Total: 594.538 1076.830 100.00 100.00
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7] H14091802-SAN MEQ-IC30% #1 [manipulated]

UV_VIS_1 WVL:254 nm
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Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 11.820 567.843 941.367 50.28 60.93 n.a.
2 16.217 561.547 603 648 4972 39.07 na
Total: 1129.390 1545.015 100.00 100.00
1000 - 7 H14091801-SAN MEQ-IC30% #1 H14091801-SAN MEQ-IC30% UV_VIS_1WVL:254 nm
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Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mALU % % n.a
1 11.803 562.364 921.872 84.27 89.32 n.a
2 16.357 104 970 110.246 1573 10.68 n.a
Total: 667.334 1032.117 100.00 100.00
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Chromatogram

1000 [ H14062404-AD30% #1 [manipulaled] H14062404-AD30% UV_VIS_1 WVL:264 nm
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Integration Results
No.  |Peak Name Retention Time Area Height Relative Area Relative Height | Amount
min mALU*min mAU % % n.a.
1 8193 364.491 850.235 49.66 59.49 n.a.
2 11.153 369.491 578.869 5034 40.51 n.a.
Total: 733.982 1429.104 100.00 100.00
|Chmmmgram
1100 [ 114062403-AD30% #1 [manipulated] H14062403-AD30% UV_VIS_1 WVL:254 nm
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Time [min]
Integration Results
No.  |Peak Name Retention Time Area Height Relative Area Relative Height | Amount
min mAU*min mAU %a % n.a.
1 8117 156.465 340.397 19.99 26.30 n.a.
2 11.007 626.104 953.989 80.01 73.70 n.a.
Total: 782.569 1294.386 100.00 100.00
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