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General: 'H and "C NMR spectra were recorded on a JEOL ECX-600 spectrometer in
CDCl,. Tetramethylsilane (TMS) served as internal standard (0 ppm) for 'H NMR, and
CDCl, was used as internal standard (77.0 ppm) for "C NMR. IR spectra were measured
with JASCO FT/IR-610 spectrometers. High resolution mass spectrometry was carried out
using BRUCKER DALTONICS BioTOFII. Preparative thin-layer chromatography was
carried out using Wakogel B-5F.

General experimental procedure for aza-Friedel Crafts reactions in water (Table 1):
Catalyst (0.010 mmol), 2-naphthaldehyde (0.20 mmol), o-anisidine (0.20 mmol), and 1-
methylindole (0.20 mmol) were added to H,O (2.0 mL), and the mixture was stirred for 24
h at rt. After CH,Cl, (5.0 mL) and NaHCO; aq. (5.0 mL) were added to the mixture, the
aqueous layer was extracted with CH,Cl, (2 X 5.0 mL) and the combined organic layer was
dried over anhydrous Na,SO,. After filtration and concentration under reduced pressure,
the crude product was dissolved in CDCl; (2.0 mL). Mesitylene (0.20 mmol) as an
internal standard was dissolved in the solution, and the yields of the products were

determined by 'H NMR analyses.
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4a : 'H NMR (ZOO MHz, CDCl,) 6 8.00 (s, 1H), 7.79-7.83 (m, 3H), 7.59-7.64 (m, 2H),
7.42-7.46 (m, 2H), 7.28-7.30 (m, 1H), 7.22-7.24 (m, 1H), 7.08 (t, J = 7.6 Hz, 1H), 6.79
(dd,J=1.4,7.6 Hz, 1H), 6.71 (dt, J = 1.4, 7.6 Hz, 1H), 6.64 (dt, J = 1.4, 7.6 Hz, 1H), 6.62
(s, 1H), 6.53 (dd, J = 1.4, 7.6 Hz, 1H), 5.95 (s, 1H), 5.03 (brs, 1H), 3.81 (s, 3H), 3.66 (s,
3H) ppm; “C NMR (150 MHz, CDCL,) § 146.8, 140.5, 137.6, 137.3, 133.5, 132.8, 128.20,
128.18, 128.05, 127.6, 126.6, 125.9, 125.5, 125.4, 121.9, 121.1, 119.5, 119.3, 117.5, 116.4,
111.1, 109.3, 109.2, 55.7, 55.4, 32.7 ppm; IR (neat) 3427, 3052, 2935, 2823, 1598, 1507,
1457, 1226, 1123, 737 cm™'; HRMS (ESI) calcd for C,;H,sN,O: 393.1961 ([M+H]"), found
393.1957 (IM+H]").

Typical experimental procedure for the synthesis of aromatase inhibitor type
compounds 7 (Entry 1 of Table 2): C;H,;COOH (0.020 mmol), 2-naphthaldehyde (0.20
mmol), o-anisidine (0.20 mmol), and 1-methylindole (0.20 mmol) were added to H,O (2.0
mL), and the mixture was stirred for 24 h at rt. After CH,Cl, (5.0 mL) and NaHCO; aq.
(5.0 mL) were added to the mixture, the aqueous layer was extracted with CH,Cl, (2 X 5.0
mL) and the combined organic layer was dried over anhydrous Na,SO,. After filtration
and concentration under reduced pressure, the crude product was dissolved in toluene (2.0
mL). Sc(OTf), (0.02 mmol) and CDI (0.40 mmo) were added to the solution, and the
reaction mixture was stirred 70 °C for 3 h. After cooled to rt, CH,Cl, (5.0 mL) and
NaHCO,; aq. (5.0 mL) were added to the reaction mixture. The aqueous layer was
extracted with CH,Cl, (2 X 5.0 mL), and the combined organic layer was dried over
anhydrous Na,SO,. After filtration and concentration under reduced pressure, the crude
product was purified by preparative thin layer chromatography (AcOEt/CH,CI, = 1:1) to
afford the desired product.
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7a : '"H NMR (600 MHz, CDCL,) § 7.74-7.77 (m, 2H), 7.66-7.68 (m, 1H), 7.50 (s, 1H),
7.46 (s, 1H), 7.39-7.43 (m, 2H), 7.24-7.28 (m, 2H), 7.16-7.19 (m, 2H), 7.03 (s, 1H), 6.97
(t, J = 7.9 Hz, 1H), 6.91 (s, 1H), 6.83 (s, 1H), 6.48 (s, 1H), 3.62 (s, 3H) ppm; *C NMR
(150 MHz, CDCL,) & 137.5, 137.4, 137.2, 133.2, 132.9, 129.3, 129.1, 128.5, 128.1, 127.6,
126.5, 126.4, 125.6, 125.1, 122.4, 120.0, 119.2, 119.0, 113.3, 109.6, 58.4, 32.8 ppm; IR
(neat) 3112, 3054, 2934, 1478, 1223, 1069, 909, 738 cm™"; HRMS (ESI) calcd for C,;H,N;:
338.1652 ([M+H]"), found 338.1638 ((M+H]").

NMe
7b : '"H NMR (600 MHz, CDCl,) 8 7.44 (s, 1H), 7.22-7.28 (m, 4H), 7.16 (dt, J = 1.4, 7.6

Hz, 1H), 7.09-7.12 (m, 3H), 6.99 (s, 1H), 6.96 (dt, J = 1.4, 7.6 Hz, 1H), 6.85 (d, J = 1.4 Hz,
1H), 6.66 (s, 1H), 6.47 (s, 1H), 3.62 (s, 3H) ppm; *C NMR (150 MHz, CDCl,) & 139.9,
137.3, 137.1, 129.1, 129.0, 128.6, 128.0, 127.0, 126.3, 122.3, 119.9, 119.1, 119.0, 113.4,
109.5, 58.3, 32.8 ppm; IR (neat) 3112, 3057, 2934, 1484, 1224, 1070, 913, 739 cm™’;
HRMS (ESI) calcd for C,gH,N,: 288.1495 ([M+H]"), found 288.1493 ([M+H]").

L

MeO O \ NMe

7¢ : 'H NMR (600 MHz, CDCL,) § 7.51 (s, 1H), 7.31 (d, J = 8.2 Hz, 1H), 7.24 (dt, J = 1.4,
8.2 Hz, 1H), 7.17 (d, J = 8.2 Hz, 1H), 7.12 (d, J = 8.6 Hz, 2H), 7.06 (d, J = 1.4 Hz, 1H),
7.04 (dt, J = 1.4, 8.2 Hz, 1H), 6.93 (s, 1H), 6.87 (d, J = 8.6 Hz, 2H), 6.69 (s, 1H), 6.55 (s,
1H), 3.80 (s, 3H), 3.71 (s, 3H) ppm; °C NMR (150 MHz, CDCL,) § 159.2, 137.3, 137.0,
131.9, 128.9, 128.8, 128.3, 126.2, 122.3, 119.8, 119.1, 119.0, 113.95, 113.89, 109.5, 57.9,
55.2,32.8 ppm; IR (neat) 3109, 3050, 2933, 2836, 1507, 1469, 1247, 1068, 1028, 741 cm’™;
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HRMS (ESI) caled for C,H,,N;0: 318.1601 ([M+H]*), found 318.1596 ([M+H]").
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NMe
7d : '"H NMR (600 MHz, CDCl,) 8 7.51 (s, 1H), 7.31-7.34 (m, 3H), 7.26 (dt, J = 1.4, 7.6

Hz, 1H), 7.18 (d, J/ = 7.6 Hz, 1H), 7.05-7.11 (m, 4H), 6.91 (t, J = 1.4 Hz, 1H), 6.73 (s, 1H),
6.56 (s, 1H), 3.73 (s, 3H) ppm; "C NMR (150 MHz, CDCl,) § 138.5, 137.4, 137.0, 133.9,
129.2, 129.0, 128.9, 128.4, 126.1, 122.5, 120.0, 118.9, 112.9, 109.6, 57.7, 32.9 ppm; IR
(neat) 3111, 3055, 2930, 1485, 1224, 1081, 740 cm™'; HRMS (ESI) calcd for C,,H,,CIN;:
322.1106 ([M+H]"), found 322.1098 ([M+H]").
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NMe

7e : '"H NMR (600 MHz, CDCL,) & 7.56 (s, 1H), 7.31-7.33 (m, 2H), 7.23-7.26 (m, 1H),
7.20 (d, J = 7.6 Hz, 1H), 7.04-7.06 (m, 2H), 6.95-6.97 (m, 3H), 6.80 (s, 1H), 6.70 (s, 1H),
3.73 (s, 3H) ppm; "°C NMR (150 MHz, CDCL,) & 141.2, 137.3, 136.8, 129.0, 128.5, 126.8,
126.5, 126.1, 122.8, 122.3, 119.9, 119.0, 118.8, 113.3, 109.6, 54.5, 32.8 ppm; IR (neat)
3106, 3055, 2932, 2887, 1477, 1221, 1070, 909, 775, 741 ¢cm™'; HRMS (ESI) calcd for
C,,H,;N,NaS: 316.0879 ([M+Na]*), found 316.0878 ([M+Na]").

=2

\

N
ME@

NMe

7f : '"H NMR (600 MHz, CDCl,) § 7.64 (s, 1H), 7.34 (d, J = 8.2 Hz, 1H), 7.30 (d, J = 8.2
Hz, 1H), 7.22 (dt, J = 1.4, 7.6 Hz, 1H), 7.07 (dt, J = 1.4, 7.6 Hz, 1H), 7.02 (s, 1H), 6.99 (s,
1H), 6.97 (s, 1H), 5.54 (dd, J = 6.5, 8.6 Hz, 1H), 3.77 (s, 3H), 2.10-2.18 (m, 2H),
1.46-1.53 (m, 1H), 1.02 (d, J = 6.5 Hz, 3H), 0.94 (d, J = 6.5 Hz, 3H) ppm; "C NMR (150

MHz, CDCl,) & 137.2, 136.3, 129.0, 126.4, 126.2, 122.2, 119.6, 118.7, 117.7, 114.2, 109.5,



52.7,44.6,32.8,24.7,22.8,22.0 ppm; IR (neat) 3109, 3054, 2954, 2870, 1471, 1221, 1072,
742 cm™'; HRMS (ESI) calcd for C;H,,N;: 268.1808 ([M+H]"), found 268.1812 (IM+H]").

NMe

7g : 'H NMR (600 MHz, CDCL,) & 7.60 (s, 1H), 7.47 (d, J = 7.6 Hz, 1H), 7.30 (d, J = 7.6
Hz, 1H), 7.23 (t, J = 7.6 Hz, 1H), 7.10 (t, J = 7.6 Hz, 1H), 7.08 (s, 1H), 6.98 (s, 2H), 5.09 (d,
J = 9.6 Hz, 1H), 3.77 (s, 3H), 2.23-2.29 (m, 1H), 1.66-1.83 (m, 4H), 1.43-1.46 (m, 1H),
1.13-1.30 (m, 3H), 0.93-1.04 (m, 2H) ppm; *C NMR (150 MHz, CDCl,) & 136.9, 136.7,
128.8, 126.9, 126.8, 122.1, 119.6, 118.7, 118.0, 112.7, 109.5, 60.2, 42.4, 32.8, 31.3, 30.1,
26.2, 26.0, 25.8 ppm; IR (neat) 3108, 3055, 2927, 2852, 1483, 1226, 1073, 740 cm™;
HRMS (ESI) caled for C,gH,,N,: 294.1965 ([M+H]"), found 294.1957 ([M+H]").

NH
7h : '"H NMR (600 MHz, CDCl,) & 8.81 (brs,1H), 7.54 (s, 1H), 7.32-7.39 (m, 4H),

7.17-7.22 (m, 4H), 7.09 (s, 1H), 7.05 (t, J = 7.6 Hz, 1H), 6.96 (s, 1H), 6.76 (s, 1H),
6.72—6.73 (m, 1H) ppm; *C NMR (150 MHz, CDCL,) & 139.8, 137.1, 136.7, 129.0, 128.7,
128.1, 127.1, 125.9, 124.8, 122.8, 120.3, 119.2, 118.9, 115.0, 111.5, 58.5 ppm; IR (neat)
3144, 3114, 2916, 2855, 1493, 1452, 1217, 1071, 912, 732 cm™; HRMS (ESI) caled for
C,H,N;: 274.1339 ([M+H]"), found 274.1328 ([M+H]").

N
7\
¢

Me

7i : "H NMR (600 MHz, CDCl,) 8 7.51 (s, 1H), 7.25-7.30 (m, 4H), 7.13 (t, J = 7.6 Hz, 1H),
7.07 (s, 1H), 7.05 (d, J = 6.2 Hz, 2H), 6.95 (s, 1H), 6.91 (t, / = 7.6 Hz, 1H), 6.83 (d, J =7.6
Hz, 1H), 6.77 (s, 1H), 3.66 (s, 3H), 2.30 (s, 3H) ppm; “C NMR (150 MHz, CDCl;) & 140.3,
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137.2, 136.6, 135.4, 129.0, 128.6, 127.6, 126.8, 126.2, 121.1, 119.8, 119.3, 118.7, 108.9,
57.9, 29.5, 10.5 ppm; IR (neat) 3102, 3056, 3035, 2933, 2909, 1473, 1221, 1072, 908, 740
cm™'; HRMS (ESI) calcd for C,,H,,N;Na: 324.1471 ([M+Na]"), found 324.1460 ([M+Na]*).

NMe
7j : '"H NMR (600 MHz, CDCL,) & 7.53 (s, 1H), 7.32-7.37 (m, 3H), 7.17-7.22 (m, 3H),

7.08 (s, 1H), 6.95 (s, 1H), 6.90 (dd, J = 2.7, 8.9 Hz, 1H), 6.71 (s, 1H), 6.57 (d, J = 2.0 Hz,
1H), 6.53 (s, 1H), 3.69 (s, 6H) ppm; “C NMR (150 MHz, CDCl,) & 154.3, 140.0, 137.1,
132.6, 129.6, 129.0, 128.7, 128.0, 127.0, 126.7, 119.1, 112.8, 112.6, 110.4, 100.7, 58.4,
55.7, 33.0 ppm; IR (neat) 3111, 3060, 3032, 2997, 2939, 2832, 1492, 1219 1067, 725 cm™';
HRMS (ESI) calcd for C,,H,(N;NaO: 340.1420 ([M+Na]"), found 340.1430 ([M+Na]").

L
F O NEt
2 : '"H NMR (600 MHz, CDCL,) 8 7.49 (s, 1H), 7.30-7.32 (m, 2H), 7.23 (d, J = 8.9 Hz, 1H),
7.12-7.14 (m, 2H), 7.09 (s, 1H), 7.03-7.07 (m, 2H), 6.90 (s, 1H), 6.68 (s, 1H), 6.61 (s, 1H),
4.09 (q, J = 7.3 Hz, 2H), 1.41 (t, J = 7.3 Hz, 3H) ppm; "C NMR (150 MHz, CDCl,)
0 163.2, 161.6, 136.9, 135.27, 135.25, 135.1, 129.3, 128.8, 128.7, 128.2, 127.9, 125.3,
121.5, 118.9, 115.8, 115.7, 113.3, 113.1, 111.2, 57.5, 41.3, 15.3 ppm; IR (neat) 3115, 3062,
2979, 2935, 2888, 1509, 1223, 1072, 822, 785, 732 cm™'; HRMS (ESI) calcd for
C,H,;BrFN;: 398.0663 ([M+H]"), found 398.0667 ((M+H]").

Experimental procedure for larger scale synthesis (Scheme 3): C,;H,,COOH (1.0 mmol),
2-naphthaldehyde (10 mmol), o-anisidine (10 mmol), and 1-methylindole (10 mmo) were
added to H,O (100 mL), and the mixture was stirred for 24 h at rt. Then NaHCO, aq. (30
mL) was added, and the mixture was stirred for 15 min at rt. The resulting slightly brown

white solid was collected by filtration and dried under reduced pressure. Purification of
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the resulting solid by recrystallization from CH,Cl,/hexane provided the pure product 4a as

a white solid.

General experimental procedure for transformations of 4a (Scheme 4): AFC product
4a (0.20 mmol) was dissolved in toluene (2.0 mL), and then Sc(OTf), (0.02 mmol) and a
nucleophile were added to the solution. The reaction mixture was stirred 70 °C for 24 h,
and then cooled to rt. CH,Cl, (5.0 mL) and NaHCO, aq. (5.0 mL) were added to the
reaction mixture. The aqueous layer was extracted with CH,Cl, (2 X 5.0 mL) and the
combined organic layer was dried over anhydrous Na,SO,. After filtration and
concentration under reduced pressure, the crude product was purified by preparative thin

layer chromatography to afford the desired product.

8 : 'H NMR (600 MHz, CDCLy) & 7.69-7.81 (m, 5H), 7.51 (dd, J = 1.4, 8.2 Hz, 1H),
7.37-7.42 (m, 3H), 7.29 (d, J = 8.2 Hz, 1H), 7.23 (d, J = 8.9 Hz, 1H), 7.19 (t, J = 7.6 Hz,
1H), 6.97 (t, J = 7.6 Hz, 1H), 6.82-6.85 (m, 2H), 6.65 (d, J = 2.0 Hz, 1H), 6.52 (s, 1H),
5.99 (s, 1H), 3.66 (s, 6H) ppm; *C NMR (150 MHz, CDCL,) & 153.7, 141.7, 137.4, 133.6,
132.3, 131.8, 128.5, 127.9, 127.8, 127.7, 127.53, 127.48, 127.43, 126.6, 125.6, 125.2, 124.6,
121.4, 120.1, 119.3, 118.6, 117.8, 111.9, 111.7, 109.1, 101.8, 55.8, 40.2, 32.7 ppm; IR
(neat) 3414, 3051, 2938, 2830, 1587, 1478, 1211, 907, 738 cm™'; HRMS (ESI) calcd for
C,,H,N,0: 417.1961 (IM+H]*), found 417.1903 ([M+H]").

9 : 'H NMR (600 MHz, CDCl,) § 7.77-7.80 (m, 1H), 7.67-7.73 (m, 2H), 7.58 (s, 1H),
7.37-7.43 (m, 3H), 7.27 (t, J = 7.2 Hz, 2H), 7.17 (t, J = 7.2 Hz, 1H), 6.94 (t, J = 7.9 Hz,
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1H), 6.89 (d, J = 8.9 Hz, 1H), 6.40 (s, 1H), 6.33 (brs, 1H), 6.22 (brd, J = 7.6 Hz, 1H), 6.12
(s, 1H), 3.74 (s, 3H), 3.66 (s, 3H), 2.93 (s, 6H) ppm; *C NMR (150 MHz, CDCl,) § 157.7,
150.3, 142.7, 137.4, 133.5, 132.1, 130.5, 128.8, 128.3, 127.8, 127.6, 127.5, 127.3, 126.6,
125.4, 125.0, 121.3, 120.2, 118.54, 118.52, 108.9, 104.6, 96.5, 55.6, 40.8, 40.6, 32.6 ppm;
IR (neat) 3050, 2935, 2880, 2831, 2802, 1615, 1516, 1469, 1353, 1239, 737 cm™'; HRMS
(ESI) calcd for C,iH,N,O: 421.2274 ([IM+H]"), found 421.2306 ([M+H]").

10 : '"H NMR (600 MHz, CDCl5) & 7.88 (s, 1H), 7.74-7.81 (m, 3H), 7.67 (dd, J = 1.4, 8.9
Hz, 2H), 7.43-7.45 (m, 2H), 7.28-7.30 (m, 3H), 7.22 (t, J = 7.6 Hz, 1H), 7.15 (t, J = 7.6 Hz,
2H), 7.07-7.12 (m, 2H), 6.90 (s, 1H), 5.96 (s, 1H), 3.70 (s, 3H) ppm; "C NMR (150 MHz,
CDCl,) 8 138.9, 137.4, 136.7, 133.3, 132.7, 130.2, 128.7, 128.6, 128.2, 128.0, 127.6, 126.8,
126.7, 126.6, 126.3, 126.0, 125.8, 122.0, 119.7, 119.2, 114.6, 109.4, 50.1, 32.8 ppm; IR
(neat) 3053, 2925, 1587, 1472, 1367, 1335, 1121, 1020, 903, 736, 691 cm™'; HRMS (ESI)
calcd for C,sH,,NNaS: 402.1287 ([M+Na]"), found 402.1310 ([M+Na]").

11 : '"H NMR (600 MHz, CDCl,) & 7.76-7.78 (m, 3H), 7.73 (d, J = 8.9 Hz, 1H), 7.38-7.45
(m, 4H), 7.25 (d, J = 8.3 Hz, 1H), 7.16 (t, J = 7.2 Hz, 1H), 6.97 (t, J = 7.6 Hz, 1H), 6.90 (s,
1H), 5.80-5.86 (m, 1H), 5.06-5.10 (m, 1H), 4.94-4.96 (m, 1H), 4.44 (t, J = 7.6 Hz, 1H),
3.74 (s, 3H), 2.99-3.04 (m, 1H), 2.85-2.90 (m, 1H) ppm; “C NMR (150 MHz, CDCl,)
0 142.3,137.3, 137.1, 133.5, 132.2, 127.9, 127.7, 127.5, 127.3, 126.7, 126.2, 126.1, 125.7,
125.2,121.5, 119.5, 118.7, 118.1, 116.0, 109.1, 43.1, 40.4, 32.7 ppm; IR (neat) 3053, 2921,
1633, 1474, 1370, 1329, 1124, 1005, 910, 813, 740 cm™'; HRMS (ESI) calcd for C,;H,,N:
312.1747 ((M+H]"), found 312.1723 ([M+H]").
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12 : '"H NMR (600 MHz, CDCl;) & 7.94 (d, J = 8.2 Hz, 2H), 7.80 (s, 1H), 7.72-7.76 (m,
3H), 7.52 (t, J = 7.2 Hz, 1H), 7.47 (t, J = 9.6 Hz, 2H), 7.38-7.43 (m, 4H), 7.25(d, J =7.6
Hz, 1H), 7.16 (t, J = 7.6 Hz, 1H), 6.98 (t, J = 7.6 Hz, 1H), 6.85 (s, 1H), 5.23 (t, J = 7.2 Hz,
1H), 3.82-3.90 (m, 2H), 3.70 (s, 3H) ppm; "C NMR (150 MHz, CDCL,) & 198.4, 141.8,
137.3, 137.0, 133.5, 133.0, 132.2, 128.5, 128.1, 127.7, 127.5, 127.0, 126.7, 126.4, 125.8,
125.3, 121.7, 119.5, 118.9, 117.6, 109.2, 45.1, 38.1, 32.7 ppm; IR (neat) 3054, 2931, 1685,
1597, 1474, 1328, 1272, 906, 737, 691 cm™'; HRMS (ESI) calcd for C,H,,NO: 390.1852
(IM+H]"), found 390.1853 ([M+H]").

13 : '"H NMR (600 MHz, CDCl;) 8 7.69-7.80 (m, 3H), 7.61 (s, 1H), 7.39-7.43 (m, 3H),
7.25-7.29 (m, 2H), 7.18 (t, J = 7.6 Hz, 1H), 6.95 (t, J = 7.6 Hz, 1H), 6.75 (s, 1H), 6.64 (s,
2H), 6.43 (s, 1H), 5.73 (s, 1H), 3.71 (s, 3H), 3.68 (s, 3H), 3.50 (br, 2H) ppm; *C NMR (150
MHz, CDCl,) 6 147.4, 142.2, 137.4, 134.6, 133.8, 133.5, 132.1, 128.8, 127.92, 127.85,
127.6, 127.5, 127.4, 126.9, 125.7, 125.2, 121.5, 121.4, 120.0, 118.7, 118.5, 115.0, 111.6,
109.0, 55.4, 48.4, 32.6 ppm; IR (neat) 3449, 3369, 3048, 2930, 1617, 1516, 1465, 1228,
1145, 1033, 906, 737 cm™'; HRMS (ESI) calcd for C,;H,sN,O: 393.1961 ([M+H]"), found
393.1998 (IM+H]").
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18—-05-2006 15:00:03

1H
single_pulse. ex?

16384
11261.26 Hz
16
1.4540 sec
4 0000 sec
7.30 usec
202 c

0.00 ppm
012 Hz
40

=Z

z

NMe
7a

2—HNp—1 MelND—IMIDA
18-05—2006 15:15:36

13C
single_pulse_dec

NMe
7a



h—1 MelND—IMDA PROTOM 1

Ph—1 MelMD—MIDA

DFILE
COMNT  Fh—1MelND-IMIDA
DATIM 18052006 15:23:50
OBNUC  1H
EXMOD  single_pulse.ex?
OBEFRO 600,17 MHz
OBSET 5.30 KHz
OBFIN 5.47 He
POINT 16384
FREQU 11261 26 Hzx
S 16
ACOTM 1.4549 sec
PD 4.0000 sec
P 7.30 usec
IRNUC
CTEWP 203 ¢
SLWNT
0.00 ppm
BF 012 Hz
RGAIN 36
g
-
= N
il
U \
N
NMe
7b
PPM
T | T T T | T T T | T T T | T T | T T T | T
10 8 [ 4 2 [i}
h—1 MelND-IMIDA_CAREOM.1
Ph—1MeIND—IMIDA
& L] - . DFILE
B =BE= Il =3 § b (1] Ph—1MelNDAMIDA
3 aice §; HEH 2 E DATIM 13052006 15:27:35
; ol i) d ' OBNUC  13C
255 S8Z2228 RRE E 8 EXMOD  single_pulse_dec
T TTTTTTT OEFRQ 150.02 Mz
OBSET 852
OEFIN 1.74 He
POINT 32768
FREQU 47348.49 Hz
SCANS 67
ACOTM 0.6921 sec
PD 20000 sec
W 3.83 usec
IRNUC 1H
' CTEMP 206 ¢
SLWNT
77.00 ppm
BF 1.20 Hz
RGAIN 50
,
1
1 h i N N
U \)
|
! N
L 1
NMe
7b
1
= nnmunuuuuuuuhunnuhumuﬂugﬂnwuu
PPM
T T T T | T T T | T T T | T T T T | T T T T | T T | T T T | T T T | T
200 175 150 125 100 75 50 25 [i}
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i OMePh—1 MelMD—MIDA PROTOM1
pOMeFPh—1 MelND—MIDA

“in

&8

gt

g s
i
PPM
T | T T T | T T T | T T T | T T
10 8 [ 4
i OkePh—1 MelNDMDA CARBOM.1
pOMePh—1 MelND—MIDA

= Ll - - @ Ow e -
b HEH
§ #E55aRZfR8ap58 588
2 FhsRSgApszepss Rre

f

— — 57.8083
—— 55.2174

— 327837

S-13

MeO

MeO

pOMePh—1 MelMDAMIDA
19052006 13:04:20
1H
single_pulse. ex?
60017 MH=
5.30 KHz
5.47 Hz
16384
11261.26 Hz

16
1.4540 sec
4 0000 sec
7.30 usec
1H
204 c
0.00 ppm

012 He
38

NMe
7c

pOMePh—1 MelNDAMDA
19-05—2006 13:07:54

13C
single_pulse_dec

06921 sec
2 0000 sec
3.83 usec
1H
207 c

T7.00 ppm
1.20H=

y

N

NMe
7c



i ICIPh—1 MelND—MIDA PROTOM 1
4CIPh—1 MelMD—MIDA

DFILE ¥rEc i
COMNT  4CIPh-1MeIND-IMIDA
DATIM  22-05-2006 09:45:24
OBMUG  1H
EXMOD  single_pulse.ex?
OBFRQ 600.17 Mz
OBSET 5.30 KHz
OBFIN 5.47 He
POINT 16384
11261.26 Hz
s 16
ACOTM 1.4549 sec
PD 4.0000 sec
P 7.30 usec
IRNUC 1H
CTEW 207 ¢
SLWNT  COCLS
BEXRE 0.00 ppm
BF 012 He
RGAIN 38
g
o+
N
5 a
g 4 u \
N
=]
§ = ..'§ Cl NMe
7d
N | i ;
PPM
T | T T T | T T T | T T T | T T | T T T | T
10 8 6 4 2 0
i GIPh-1 MeIND-IMIDA_CARBON.1
ACIPh-1 MeIND-IMIDA PRILE .
¥rEc
phEesgEy eIy e2Y b3 ] ool ACIPH—1 MelMD—MIDA
R R RN T oEe c g DATIM 22052006 09:55:40
o o 2 ] OBNUG  13C
grEsosgpddgssg RRE & 8 EXMOD  single_pulse_dec
B ERD AT
OBSET 8.52 KHz
OBFIN 174 He
POINT 39768
FREQU 47348.49 Hz
' SCANS 212
| ACOTM 0.6921 sec
PD 2.0000 sec
P 3.83 usec
IRNUC 1H
CTEW 211 ¢
SLWNT  CDOL3
77.00 ppm
BF 120 He
RGAIN 50
\
\
\ |
I N
u \
' N
|
NMe
|
| Cl
7d
\
(PR R et Rt
PPM
T T T T T T T T | T T T T T T T T | T T T T | T T | T T T T | T T T T | T
) 175 150 125 100 75 50 25 0
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thioph—1 MelNDAMIDAZ

1 MelND—IMIDAZ PROTOM1

2.95

1.00
[E

303

thioph—1 MelNDAMIDAZ

1 MelND—AMIDAZ CARBOM 1

14,1892
137.2023
136.8040
1289718
1284548
126.7601

126.5303
126.0707
1227578
122.3461

119.8662
118.9566
118.7747
113.2501

1005542

-
i
S

772106

76.7798

— 54.4801

— 32.8316

—0.0673

N
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thioph—1 MelND—IMIDAZ
25052006 09:42:10
1H
single_pulse.ax?
7 Mz
5.30 KHz
5.47 Hz
16384
11261.26 Hz
16
1.4540 sec
4 0000 sec
7.20 usec

1H
M2

0.00 ppm
012 He
40

NMe
7e

thioph—1 MelND—IMIDAZ
25052006 09:46:38
13C

single_pulse_dec

06921 sec
2 0000 sec
3.83 usec
1H
216 c

F7.00 ppm
20



isowalel—1 melND-1MIDA

1 melND—IMDA_PROTOM 1

312

isovalel-1 melNDAMIDA

melND—MDA_CARBON.1

137.1583
136.3348
1290006
126.3962
126.1952
122.2025
119.6460
118.7077
117.6736

-
y
T

£

T7.2106

TT—109.5063

=

76,7804

— 526514

— 44.5000

22 8068
22.0408

— 32,8220
— 247N 3

=
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isovalel-1 melND—1MDA
06062006 16:40:47

1H
single_pulse_ ex2

11261.26 Hz
16
1.4549 sec
40000 sec
7.30 usec
21.4c

0.00 ppm
012 Hz
40

isovalel-1 melND—AMIDA
06—06—2006 16:57:33
13C

single_pulse_dec

06921 sec
20000 sec
3.83 usec
1H
216 c
T7.00 ppm
1.20H=
60



¥Cy—1 MelND—IMIDA_ PROTOM.1

Cy—1 MelNDMIDA

Cy—1 MelNDMIDA

77.2106
770000
76.7894
26.1580

— 601963
—— 42,3068
259761
25.8220

E

o maas
—— 7808

—— 301124

~
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Cy—1 MelND—IMIDA
22052006 10:03:32
1H
single_pulse_ex?
60017 MH=
5.30 KHz
5.47 Hz
16384
11261.26 Hz
16
1.4540 sec
4 0000 sec
7.30 usec

1H
207 ¢

0.00 ppm
012 He
40

N
1\
4N

NMe
79

Cy—1 MelMDAMIDA
22052006 10:10:14
13C

single_pulse_dec



ND—MIDAZ PROTONA

Ph—NHINDMIDAZ
DFILE
COMNT  Ph—MHIND-IMIDAZ
DATIM 24-05—-2006 09:33:13
OBNUC  1H
EXMOD single_pulse ex2
o 600.17 MHz
OBSET 5.30 KHz
OEFIN 5.47 He
FOINT 16384
FREQU 11261.26 He
SCANS 16
= ACOTM 1.4540 sec
= FD 4.0000 sec
TI W 7.30 usec
IRNUIC 1H
CTEP 216 c
SLWNT
EXREF 0.00 ppm
EF 012 He
RGAIN 44
IS N
€
N
g8 5 liiE
- = H \
NH
7h
I
. L . _.L.|_ )}\
FPM
T | T T T | T T T | T T T | T T T | T T T | T
10 8 6 4 2 0
Ph—NHINDIMIDAZ
W ) G B D P 0 - DFILE
83%%#5“’,’.‘.;533825 arT B COMMT  Ph—MNHINDIMIDAZ
;_u,hgaahhgwaaq =§E & gATIM ::;E:w—zuxmcﬁ:cﬁ
ARAEEENEINR D g 2 EXMOD  single_pulse_dec
ity eyt bt o o 0 e
OBSET 2
OEFIN 1.74 He
FOINT 32768
47348.49 He
E 716
ACOTM 06921 sec
FD 20000 sec
W 3.82 usec
IRNUIC 1H
CTEP 222 c
SLWNT
77.00 ppm
EF 1.20 He
RGAIN 60
i N
U \)
. N
| NH
7h
FPM
T T T T T T T T T T T T | T T T T | T T T T | T T T T | T T T T | T T T T | T
1] 175 150 125 100 75 50 25 0
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h—1.3MelND-MIDAZ_ FROTON1

Ph—1,3MelNDIMIDAZ

411

3.00
314

1.03
005

316

3

h—1,3MelND-IMIDAZ_CARBOM.1

Ph—1, 3MelNDIMIDAZ

119.7600
119.2534
118.6885

i

=—126.2047

_——121.0726

———108_8648
77

>

+
&
@
=

76,

—— 57.8888

—— 205475

—— 10,4554

S-19

Ph—1,3MelNDIMDAZ
24052006 10:13:40
1H
single_pulse.ex2
60017 WM
5.30 KHz
5.47 Hz
16384
11261.26 Hz
16
1.4549 sec
40000 sec
7.30 usec
217 c
0.00 ppm

012 He
36

N
;o\
¢

Me NMe

7i

Ph—1,3MelND—IMIDAZ
24052006 10:16:52
13C

single_pulse_dec

. sec
3.83 usec

221 c
77.00 ppm
20

1H



i h—1 Me5S0MelMD—IMDAZ_ PROTOM.1
Ph—1 Me50MelNDAMDAZ

COMMT Ph—1 Me50MelNDIMIDAZ
DATIM 25-05—2006 09:55:40

OBEMUIC 1H
EXMOD single_pulse.ex2
OBFRG 60017 WM
OBSET 5.30 KHz
OEFIN 5.47 Hz
POINT 16384

11261.26 Hz
SCANS 16
ACOTHM 1.45490 sec
PDx 40000 sec
P 7.30 usec
IRMUIC 1H
CTBEWP 213 c
SLWNT

0.00 ppm

EF 012 Hz
RGAIN 40

621

2‘3 OMe

N
5 8 \
i

MeS0MelND—IMDAZ CAREBOM 1

NMe

Ph—1 MeSOMelNDAMIDAZ

DFILE i
§:§§§E§S§§§§§E E gET o3 2 2 ool Fhi—1 Me50MelND—MIDAZ
GU-EREEBAR-RRE & ke 2R 5 g |DATIM. =25-05:7000 100029
EEEEECECPEREL I B - B

\\\MV / \// ‘ \ K ‘ g6eN 74

OBFIN 174 He

FOINT 32768

U 47348.49 He
; SCANS a1

ACQTM 0.6921 sec

FD 20000 sec

P 3.83 usec

IRNUC  1H

cTEMP N6e

SLWNT

77.00 ppm

BF 120 Hz
RGAIN 50

N

u \) OMe

N
NMe
7j

S-20



4FPh—1 EtSBAMDAIMIDAZ

Ph—1 D-MDAZ PROTOM1

4.98

1.00

200

296

6-5-8-d2

Ph—1 EtSBrind—inidaz_CARBOMN.1

136.8002
135.2720
135.2529
135.0097

J

163.2208
=" 1615739

1202878
128.7095
128.7420
128.2346
127.8516

111.2489

77.2106

770000
76.7798

—— 57.5058

— #1.3244

— 15.3289
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¥iEC i
4FPh—1 EtSEriNDIMIDAZ
26-05-2006 09:49:19
1H
single_pulse.ex?
60017 MH=
5.30 KHz
5.47 Hz
16384
11261.26 Hz
16
1.4540 sec
4 0000 sec
7.30 usec

1H
207 ¢

0.00 ppm
012 He
40

N
\
¢y P

NEt

e

6-5—8—d2

10042006 15:3:18
c

13
single_pulse_dec

06921 sec
2 0000 sec
3.83 usec
1H
194 c
T7.00 ppm
1.20H=
60

N
\
¢y B

NEt



i FC¥2—Maph—1 -melnd-5—0Melnd¥2-Maph—1 —-melnd-5-0Meind_ PROTOM.1
2-Maph—1 -melnd-5—0Melnd

5.02
6.04

. 1.00
e 0.971_92
— — 038

. 1m

2
.
a—{
-
.

i FC¥2—Maph—1 —-melnd—5—-0Melnd¥2-Maph—1 —-melnd—-5-0Meind_CARBOMN.1
2-Maph—1 —melnd—5—0Melnd

77.2202

-+
&
@
i
=
14

125 6302
125 2090
1245962
121_4269
1200673
1193205
1186407
117.7694
111.9479
111.6702
1090850

101 7795

=+ 126.6356

|

—— 558308
— 402233
— 32.6688
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MeO

MeO

2-Naph—1 —melnd—5-OMelnd
21-03-2006 16:57:24

1H
single_pulse. ex?

16384
11261.26 He

16
1.4540 sec
4 0000 sec

7.30 usec
190c

0.00 ppm
012 He
44

NH
Y

£

NMe

8

2—Maph—1-melnd—5—-0OMelnd
21032006 17:34:02
13C
single_pulse_dec
15092 MH=

06921 sec
0000 sec
3.83 usec
1H
104 c
T7.00 ppm
1.20H=
60

NH
Y

o

NMe



FC¥2Naph—1 MelND—4he2 OMe Ph¥2Maph—1 MelND—4h e 2 0MePh_PROTOM.1

6—4—1 09—
DFILE
COMNT 6—4—1 90
DATIM 19042006 12:47:19
OBMUC 1H
BEXMoD single_pulse_ ex2
OBFRG 60017 MHz
OBSET 530 KHx
OBFIN 547 He
POINT 16384
1126126 Hz
SCANS 16
ACOTM 1.4549 sec
PD 4.0000 sec
Pm 7.30 usec
IRNLIC 1H
cTBE 192 c
SLWNT
0.00 ppm
BF 012 He
RGAIN 40
o N Me2
-
..-
kS MeO
|
O NMe
9
. ‘ J |
PPM
T | T T T | T T T ‘ T T T | T T T | T T T | T
10 8 [ 4 2 1]
FC¥2Maph—1 MelMD—4MMe 2 0MePh¥2Maph—1 MelND—4MMe 20Me Ph_CARBOM 2
6—4—1 90 ——
R T ETE A e
REEEIbRandagnevasqkAoRE  § 4 & gSB g DATIME.  19-04-2000 133018
FRYSHYSE SRR ISR EEEss o £ 8% ¥ BXMD  Sincle pulse_dec
g gt el i B b M o 5 YT
OBSET .52
OBFIM 1.74 He
FPOINT 32768
1} 47348.49 Hz
SCAMS 1024
ACOTM 06921 sec
FD 20000 sec
P 3.83 usec
IRMUC 1H
CcTBE 205 c
SLWNT
0.00 ppm
: BF 1.20 Hz
RGAIM (1]
.
.I " . . NMeo
;
.
[
MOeO O
NMe
9
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FC¥2Naph—1 MelND-SPh¥2Naph—1 MelMD-5Ph_PROTOMN1

6—4—11—b2
DFILE
COMNT 6—4-11-h2
DATIM 13042006 14:50:23
OBMUC 1H
EXMOD single_pulse.ex?
DOEFRG 60017 M
OBSET 530 KHz
DBFIN 5.47 He
POINT 16384
FREQU 11261.26 Hz
SCANS 16
ACOTHM 1.4540 sec
PD 40000 sec
W 7.30 usec
IRNUC 1H
CTBEWP 108 c
SLWMT CDCL3
0.00 ppm
BF 012 He
RGAIN 44
o
s
ol
Ph\S
g
Z NMe
1 10
. o
PP
T T T T T T T T T T T T T T T T T T T T T T
10 8 [} 4 2 o
FC¥2Naph—1 MelND-SPh¥2Maph—1 MelMD-5Ph_CARBON1
6—4-11-5H2
T e - L b T - k] - = ) DEILE
Nahshugauunsgsam?nsg—w EEZ = COMNT 6—4-11-b2
WSS o S oa ShIs P -4 4] =g g DATIM 13042006 15:17:05
b o e LR L A HER ] = = oy
ELENBRIERLNEEEEEs22 8 RER g ] EXMOD  single pulse_dec
e o 150.02 W
= OBSET 2
OBFIN 1.74 He
POINT 32768
FREQU 4734849 Hz
SCAMS 198
ACOTM 06921 sec
PD 2. sec
PW 3.83 usec
IRMUC
CTBF 202 ¢
SLWMT
77.00 ppm
BF 1.20 Hz
RGAIN 60
Ph.
' S
1
'
NMe
10
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FC¥2Maph—1 Meind—Allvi¥2Maph—1 Meind—Allyl PROTON1

6—4-12—a2
gg
3
o 5 & 2 85
55 | l ]
[ N Y Y [
PPM
T | T T T | T T T | T T T | T T T | ‘1
10 8 [ 4 2
1 Meind—Allyl_CARBOM.1
6—4-12—a2

F7.2106
76.7894

——— 43.0670
——— 40,3765

— 32707
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6—4-12—a2
13—04-2006 21:53:51
H

1
single_pulse.ex?
60017 MHz
5.30 KHz
5.47 He

16384
11261.26 Hz
16

4.0000 sec
7.30 usec
1H
200c

0.00 ppm
012 He
40

£

NMe

(J 1
11

6—4-12—a2
13—04-2006 22:33:36
C

13
single_pulse_dec

NMe
11



6—4—22—x

FC¥2Maph—1 MelND—Aldol¥2Maph—1 MelND—Aldol2_ PROTON1

1.28

4.03

2.00

57

— T

1.0

2.05

299

FC¥2Maph—1 MelMD-Ald ol ¥2Maph—1 MelMD—Aldol_CARBOM1

:
:

108.3607
141 8116
137.2827
137.0338
133.4528
132.9837
132.2177
128.5314
128.0622
127.7463
127.5165
126.9516
126.6643
126.3579

25.7643

252760

21.6663
119.5311
118.8513

1]

117.6257
1001808

77.2106

@
&
I
e
=
14

— 45.0069

— 38.1169
— 32.6688
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G—4—22—x
22-04-2006 15:34:19
1H

single_pulse_ ex2

16384
11261.26 Hz
16
1.4549 sec
40000 sec
7.30 usec
1H
102 ¢

0.00 ppm
012 H=
40

Ph
2%
12

NMe

642042
21042006 22:48:46
13C

single_pulse_dec

A
DA
NMe
12



FC¥2Naph—MWelNd—OMPtenni¥MNaph—MelNd—-OWMPtenni_ PROTOM1

125.6685
1252472
121.5035
121.4365
120.0482
118.7460
118.5353
114.9544
111.5553
100.0276
72106

-+
&
@
3 ]
=
14

— 554089

— 48.4289
— 32.6305
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6—4-10-h
DFILE
COMNT 6—4-101b
DATIM 12042006 13:41:51
OBEMUIC 1H
EXMOD single_pulse_ ex2
1] 60017 WM
OBSET 0
OEFIN 5.47 Hz
POINT 16384
FREGQU 11261.26 Hz
& 16
ACOTHM 1.45490 sec
PDx 40000 sec
P 7.30 usec
IRMUIC 1H
CTBEWP 106 ¢
SLWNT oL
0.00 ppm
EF 012 Hz
RGAIN 40
NH»
-
™~
a MeO
8 O
R} = \
1 =
58915 8§ NMe
- =]
/1 l _ 13
‘ L L. .
PP
T T T T T T T T T T T T T T T T T T T
10 8 [ 2
FC¥2Naph—MelNd—OMPtenni¥Naph—MelNd-OMPtenni_CARBON.1
6—4-10-b
DFILE
Ccol

IMNT 6—4—10-h
DATIM 12-04-2006 13:50:40
13C
EXMOD single_pulse_dec

] 150.02 MH=
OBSET .52
DBFIM 1.74 Hz
POINT 32768
1] 4734840 Hz
5 172
ACQTHM 0.6921 sec
PD 20000 sec
PW 3.83 usec
IRMUC 1H
CTBE 108 c
SLWNT
77.00 ppm
BF 1.20 Hz
RGAIM 58
NH,
MeO
NMe
13



