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General experimental methods:

All reactions were performed in reaction tubes. Flash column chromatography was
performed using silica gel (60-A pore size, 32—63 pm, standard grade). Analytical
thin—layer chromatography was performed using glass plates pre-coated with 0.25
mm 230—400 mesh silica gel impregnated with a fluorescent indicator (254 nm). Thin
layer chromatography plates were visualized by exposure to ultraviolet light. Organic
solutions were concentrated on rotary evaporators at ~20 Torr (house vacuum) at
25-35°C. Commercial reagents and solvents were used as received. Nuclear magnetic
resonance (NMR) spectra are recorded in parts per million from internal

tetramethylsilane on the o scale.

General procedure for reactions of N'-(2-alkynylbenzylidene)hydrazides with

bromine and alkynes

R3
X . NHTs A
X
Rl N 1. Br,, CH,Cl, N N
= S — 3 RJ—I
X, = R4 AN e
R AgOTf (10 mol %)
1 DBU, CH,Cl, Br' 6

Bromine (0.3 mmol, 1.0 equiv) in 2.0 mL of CH,Cl, was added dropwisely to a
mixture of N'-(2-alkynylbenzylidene)hydrazide 1 (0.30 mmol) in CH,Cl, (4.0 mL).
The reaction was stirred at room temperature. After completion of reaction as
indicated by TLC, the reaction mixture was then diluted with CH,Cl, (25 mL),
washed with saturated aqueous Na;S;03 (25 mL), dried (Na,SO4) and filtered. The
solvent was then evaporated and the residue was dissolved in 2.0 mL of CH,Cl,. Then
DBU (2.5 equiv) and AgOTf (10 mol %) were added. Subsequently, alkyne 4 (1.5
equiv) in 1.0 mL of CH,Cl, was added dropwisely at room temperature under air
atmosphere. The reaction mixture was stirred at room temperature for about 5 hours.
After completion of reaction as indicated by TLC, the mixture was diluted with
CH,Cl,, washed by water. The organic layer was combined, dried over Na,SOs, and
purified by column chromatography on silica gel to afford the desired product 6.
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6a. 6-bromo-2-(4-methoxyphenyl)-5-phenylpyrazolo[5,1-a]isoquinoline

Yield: 91%; "H NMR (400 MHz, CDCls): 3.81 (s, 3H), 6.89-6.91 (m, 2H), 7.28 (s,
1H), 7.54-7.65 (m, 7H), 7.76-7.79 (m, 2H), 8.12-8.15 (m, 1H), 8.21-8.23 (m, 1H); "°C
NMR (100 MHz, CDCl3): 6 55.4, 94.6, 108.5, 114.1, 123.8, 123.9, 125.8, 127.8,
127.9, 128.2, 128.3, 128.6, 128.7, 129.3, 130.7, 134.2, 137.9, 139.7, 152.6, 159.9; IR
(cm™): 2965, 2904, 2832, 1618, 1521, 1459, 1434, 1378, 1251, 1173, 1024; m/z (ESI):
429 (M™+H); HRMS calcd for C,4H sBrN,O (M+H) 429.0603, found 429.0621.
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6b. 6-bromo-2,5-diphenylpyrazolo[5,1-a]Jisoquinoline
Yield: 70%; 'H NMR (400 MHz, CDCls): 7.27-7.31 (m, 1H), 7.34-7.38 (m, 3H),
7.52-7.64 (m, 7H), 7.84-7.86 (m, 2H), 8.12-8.14 (m, 1H), 8.20-8.22 (m, 1H); °C
NMR (100 MHz, CDCls): 6 95.1, 108.9, 123.7, 123.9, 126.5, 127.9, 128.3, 128.4,
128.5, 128.6, 128.7, 129.3, 130.7, 133.0, 134.1, 137.9, 139.7, 152.7. IR (cm™): 3052,
2945, 2919, 2842, 1618, 1598, 1540, 1492, 1470, 1456, 1381, 1319, 1173, 1079; m/z
(ESI): 399 (M"+H); HRMS calcd for C3H6BrN, (M+H) 399.0497, found 399.0513.
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6C. 6-bromo-2-butyl-5-phenylpyrazolo[5,1-a]isoquinoline
Yield: 71%; 'H NMR (400 MHz, CDCl;): 0.92 (t, J = 7.3 Hz, 3H), 1.36-1.41 (m, 2H),
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1.64-1.71 (m, 2H), 2.75 (t, J = 7.80 Hz, 2H), 6.86 (s, 1H), 7.51-7.62 (m, 7H),
8.05-8.07 (m, 1H), 8.16-8.19 (m, 1H); '*C NMR (100 MHz, CDCls) § 14.0, 22.6, 28.4,
31.9,96.7, 107.9, 123.6, 123.8, 127.7, 128.1, 128.4, 128.5, 129.3, 130.5, 134.4, 137.7,
139.0, 155.9. IR (cm’"): 3057, 2955, 2928, 2852, 1588, 1541, 1493, 1481, 1465, 1383,
1322; m/z (ESI): 379 (M'+H); HRMS caled for CoHaoBrN, (M+H) 379.0810, found
379.0828.
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6d. 6-bromo-2-cyclopropyl-5-phenylpyrazolo[5,1-a]isoquinoline
Yield: 80%; 'H NMR (400 MHz, CDCl3): 0.74-0.78 (m, 2H), 0.93-0.99 (m, 2H),
2.04-2.12 (m, 1H), 6.61 (s, 1H), 7.51-7.61 (m, 7H), 8.00-8.02 (m, 1H), 8.16-8.18 (m,
1H); °C NMR (100 MHz, CDCls) & 9.31, 9.84, 93.2, 107.8, 123.5, 123.6, 127.7,
128.1, 128.4, 128.5, 129.3, 130.5, 134.3, 137.6, 139.1, 157.9. IR (cm™): 2955, 2924,
2854, 1618, 1588, 1543, 1492, 1444, 1383, 1337, 1045; m/z (ESI): 363 (M +H);
HRMS calcd for Cy0H;6BrN, (M+H) 363.0497, found 363.0510.
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6e. (6-bromo-5-phenylpyrazolo[5,1-a]Jisoquinolin-2-yl)methanol

Yield: 82%; 'H NMR (400 MHz, CDCls) ): 4.70 (s, 2H), 7.00 (s, 1H), 7.45-7.62 (m,
7H), 8.01-8.04 (m, 1H), 8.15-8.18 (m, 1H); >C NMR (100 MHz, CDCl3) & 59.0, 96.6,
109.1, 123.6, 123.7, 127.8, 128.3, 128.4, 128.6, 128.8, 129.5, 130.3, 134.0, 137.5,
139.2, 154.3. IR (cm™"): 3401, 3052, 2925, 2847, 1613, 1588, 1540, 1492, 1444, 1411,
1381, 1319, 1032; m/z (ESI): 353 (M'+H); HRMS calcd for C;gH4BrN,O (M+H)
353.0290, found 353.0304.
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6f. 6-bromo-5-butyl-2-(4-methoxyphenyl)pyrazolo[5,1-a]isoquinoline

Yield: 72%; 'H NMR (400 MHz, CDCls): 1.03 (t, J = 7.32 Hz, 3H), 1.54-1.58 (m,
2H), 1.83-1.87 (m, 2H), 3.56 (t, J = 7.80 Hz, 2H), 3.86 (s, 3H), 6.99-7.01 (m, 2H),
7.21 (s, 1H), 7.50-7.59 (m, 2H), 7.92-7.98 (m, 2H), 8.04-8.06 (m, 1H), 8.08-8.12(m,
1H); °C NMR (100 MHz, CDCl;) § 14.0, 22.9, 28.8, 31.3, 55.4, 94.4, 107.4, 114.2,
123.2, 123.6, 126.1, 127.1, 127.4, 127.7, 128.3, 128.4, 139.1, 139.5, 152.1, 159.9. IR
(em™): 2960, 2919, 2852, 1613, 1525, 1460, 1437, 1316, 1250, 1174, 1029; m/z (ESI):
409 (M"+H); HRMS calcd. for C»H,,BrN,O (M+H) 409.0916, found 409.0913.

6g. 6-bromo-5-butyl-2-cyclopropylpyrazolo[5,1-aJisoquinoline

Yield: 61%; 'H NMR (400 MHz, CDCls): 0.89-0.94 (m, 2H), 0.99 (t, J = 7.36 Hz,
3H), 1.03-1.07 (m, 2H), 1.47-1.56 (m, 2H), 1.74-1.81 (m, 2H), 2.14-2.19 (m, 1H),
348 (t, J = 7.36 Hz, 2H), 6.64 (s, 1H), 7.46-7.57 (m, 2H), 7.94-7.97 (m, 1H),
8.06-8.08 (m, 1H); °C NMR (100 MHz, CDCls) § 9.15, 9.77, 14.0, 22.8, 28.9, 31.3,
94.1, 106.7, 122.9, 123.5, 127.0, 127.2, 128.3, 128.4, 138.6, 139.3, 157.1. IR (cm™):
2956, 2926, 2847, 1618, 1598, 1541, 1496, 1449, 1392, 1316, 1070; m/z (ESI): 343
(M™+H); HRMS calcd. for C;sHBrN, (M+H) 343.0810, found 343.0819.
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6h. 6-bromo-9-fluoro-2-(4-methoxyphenyl)-5-phenylpyrazolo[5,1-a]isoquinoline
Yield: 50%; '"H NMR (400 MHz, CDCls): 3.82 (s, 3H), 6.89-6.92 (m, 2H), 7.24 (s,
1H), 7.33-7.37 (m, 1H), 7.54-7.60 (m, 5H), 7.75-7.81 (m, 3H), 8.20-8.24 (m, 1H); °C
NMR (100 MHz, CDCl3) & 55.4, 95.2, 107.8, 108.9 (d, *J ¢ = 22.9 Hz), 114.1, 117.1
(d, *J crF = 22.9 Hz), 125.1, 125.2, 125.5, 127.8, 128.4, 129.4, 130.6, 130.7, 133.9,
137.3, 138.9, 152.7, 160.0, 162.2 (d, 'J cF = 248.9 Hz). IR (cm™): 2960, 2924, 2842,
1603, 1516, 1485, 1458, 1434, 1372, 1250, 1178, 1034; m/z (ESI): 447 (M +H);
HRMS caled for C,4H17BrFN,O (M+H) 447.0508, found 447.0512.
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61. 6-bromo-9-fluoro-2,5-diphenylpyrazolo[5,1-a]isoquinoline

Yield: 60%; '"H NMR (400 MHz, CDCly): 7.35-7.54 (m, 7H), 7.59-7.65 (m, 1H),
7.70-7.73 (m, 4H), 8.14-8.17 (m, 1H), 8.38-8.41 (m, 1H); *C NMR (100 MHz,
CDCls) & 86.1, 95.5, 110.9(d, %J cr = 21.9 Hz), 118.1, 119.2, 121.8, 122.4(d, 2J c¢ =
25.7 Hz), 124.4, 128.1, 128.6, 129.7, 129.9, 132.3, 133.6, 140.3, 142.6, 147.2, 152.5,
161.9 (d, ' J cp = 250.8 Hz). IR (cm™): 3057, 2960, 2919, 2842, 1618, 1546, 1493,
1439, 1419, 1393, 1301, 1170; m/z (ESI): 317 (M"+H); HRMS calcd for C53H;sBrFN,
(M+H) 417.0403, found 417.0413.
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6j. 6-bromo-8-fluoro-2-(4-methoxyphenyl)-5-phenylpyrazolo[5,1-a]isoquinoline

Yield: 65%; '"H NMR (400 MHz, CDCls): 3.80 (s, 3H), 6.87-6.89 (m, 2H), 7.18 (s,
1H), 7.29-7.34 (m, 1H), 7.54-7.58 (m, SH), 7.73-7.76 (m, 2H), 7.85-7.89(m, 1H),
8.06-8.10(m, 1H); *C NMR (100 MHz, CDCl3) & 55.3, 94.3, 107.2, 113.4 (d, J ¢ =
24.8 Hz), 114.0, 116.8 (d, %J cr = 23.8 Hz), 120.4, 125.5, 126.1, 127.7, 128.3, 129.4,
130.6, 130.7, 133.9, 138.9, 139.3, 152.8, 159.9, 162.6 (d, 'J cr = 246.9 Hz). IR (cm™'):
3057, 2924, 2831, 1614, 1518, 1477, 1451, 1437, 1380, 1250, 1171, 1026; m/z (ESI):
447 (M'+H); HRMS calcd for C,4H7BrFN,O (M+H) 447.0508, found 447.0515.
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6k. 6-bromo-2-cyclopropyl-8-fluoro-5-phenylpyrazolo[5,1-a]isoquinoline

Yield: 65%; 'H NMR (400 MHz, CDCls): 0.74-0.79 (m, 2H), 0.96-0.99 (m, 2H),
2.04-2.08 (m, 1H), 6.56 (s, 1H), 7.27-7.32 (m, 1H), 7.51-7.59 (m, 5H), 7.84-7.87 (m,
1H), 7.99-8.03 (m, 1H); *C NMR (100 MHz, CDCl3) § 9.33, 9.83, 93.1, 113.3 (d, 2J
cF = 24.8 Hz), 116.7 (d, Jcr = 23.8 Hz), 120.2, 125.9, 126.1, 128.5, 129.5, 130.3,
130.6, 134.0, 138.7, 138.8, 158.3, 162.5 (d, 'Jcr = 246.0 Hz). IR (cm™): 3052, 2961,
2909, 2852, 1621, 1544, 1499, 1445, 1398, 1378, 1268, 1166; m/z (ESI): 381 (M '+H);
HRMS calcd. for Cy0H;sBrFN, (M+H) 381.0403, found 381.0412.
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6l. 6-bromo-2-butyl-8-fluoro-5-phenylpyrazolo[5,1-a]isoquinoline

Yield: 60%; 'H NMR (400 MHz, CDCls): 0.92 (t, J = 7.32 Hz, 3H), 1.34-1.41 (m,
2H), 1.64-1.68 (m, 2H), 2.74 (t, J = 7.80 Hz, 2H), 6.81 (s, 1H), 7.29-7.34 (m, 1H),
7.50-7.56 (m, 5H), 7.85-7.88 (m, 1H), 8.03-8.07 (m, 1H); >C NMR (100 MHz,
CDCl3) & 13.9, 22.6, 28.3, 31.9, 96.5, 106.7, 113.3 (d, 2J cr = 24.8 Hz), 116.7(d, *Jcr
=23.8 Hz), 120.4, 126.1, 128.5, 129.5, 130.4, 130.5, 130.6, 134.1, 138.7, 156.3, 162.5
(d, "Jcr = 246.9 Hz). IR (cm™): 3057, 2955, 2927, 2858, 1621, 1541, 1484, 1444,
1398, 1378, 1311, 1269, 1166; m/z (ESI): 397 (M'+H); HRMS calcd. for
Ca1H9BrFN, (M+H) 397.0716, found 397.0715.

General  procedure  for  palladium-catalyzed  Suzuki  couplings  of

6-bromoH-pyrazolo[5,1-a]isoquinoline 6

RS R3
B PACI(PPhs), Y
rill X N + RU-BOH) (20 mol %) ml X N’
PN R > DMF/H,0 NN Re
B K,COj, 50 °C o
6 7

A mixture of 6-bromoH-pyrazolo[5,1-a]isoquinoline 6 (0.12 mmol), arylboronic acid
(1.2 equiv), PdCIy(PPhs), (10 mol %) and K,COs3 (2.0 equiv) in 1.0 mL of DMF/H,0
(5:1, v/v) was stirred under N, atmosphere at 50~60 °C. After completion of reaction
as indicated by TLC, the mixture was cooled to room temperature and water (10 mL)
was added. The mixture was extracted with ethyl acetate (5.0 mL x 3) and the organic
layer was combined, which was then washed with brine, dried over Na,SO,, and

purified by column chromatography on silica gel to afford the desired product 7.
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7a. 2-(4-methoxyphenyl)-5-phenyl-6-p-tolylpyrazolo[5,1-a]isoquinoline

Yield: 80%; "H NMR (400 MHz, CDCls): 2.32 (s, 3H), 3.81 (s, 3H), 6.88-6.92 (m,
2H), 7.05-7.09 (m, 4H), 7.26-7.29 (m, 3H), 7.32 (s, 1H), 7.38-7.44 (m, 4H), 7.52-7.55
(m, 1H), 7.82-7.85 (m, 2H), 8.18 (d J = 8.24 Hz, 1H); *C NMR (100 MHz, CDCl3) &
21.3,55.4,94.1, 114.0, 123.5, 123.6, 123.9, 126.3, 126.9, 127.2, 127.5, 127.6, 127.7,
128.0, 128.8, 130.3, 131.5, 131.6, 133.3, 133.4, 136.4, 136.7, 139.9, 152.1, 159.7. IR
(cm™): 2945, 2914, 2837, 1608, 1526, 1458, 1429, 1248, 1163, 1024; m/z (ESI): 441
(M™+H); HRMS calcd. for C3;HasN,O (M+H) 441.1967, found 441.1980.

7b. 2,5-diphenyl-6-p-tolylpyrazolo[5,1-a]isoquinoline

Yield: 83%; 'H NMR (400 MHz, CDCly): 2.33 (s, 3H), 7.06-7.11 (m, 4H), 7.24-7.32
(m, 4H), 7.36-7.44 (m, 7TH), 7.53-7.59 (m, 1H), 7.90-7.93 (m, 2H), 8.20-8.23 (m, 1H);
C NMR (100 MHz, CDCl3) & 21.3, 94.6, 123.6, 123.9, 124.0, 126.5, 126.9, 127.3,
127.6, 127.7, 128.0, 128.1, 128.6, 128.8, 130.3, 131.5, 131.6, 133.3, 133.5, 136.5,
136.8, 139.9, 152.2. IR (cm™): 3052, 3016, 2914, 2858, 1588, 1536, 1506, 1456, 1378,
1342, 1178, 1081, 1014; m/z (ESI): 411 (M"+H); HRMS calcd. for C30Ha3N, (M+H)
411.1861, found 411.1873.
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OMe

7c. 2-butyl-6-(4-methoxyphenyl)-5-phenylpyrazolo[5,1-a]isoquinoline

Yield: 84%; 'H NMR (400 MHz, CDCls): 0.94 (t, J = 7.32 Hz, 3H), 1.39-1.45 (m,
2H), 1.68-1.74 (m, 2H), 2.80 (t, J = 7.80 Hz, 2H), 3.78 (s, 3H), 6.77-6.81 (m, 2H),
6.91 (s, 1H), 7.04-7.08 (m, 2H), 7.24-7.29 (m, 3H), 7.31-7.34 (m, 2H), 7.38-7.41 (m,
2H), 7.48-7.54 (m, 1H), 8.13 (d, J = 7.76 Hz, 1H); °C NMR (100 MHz, CDCL;) &
14.0, 22.7, 28.5, 32.1, 55.2, 96.1, 113.5, 122.6, 123.5, 123.8, 126.7, 127.0, 127.4,
127.8, 128.1, 128.7, 130.3, 131.2, 132.8, 133.5, 136.4, 139.2, 155.4, 158.5. IR (cm'):
3052, 2955, 2929, 2858, 1603, 1512, 1475, 1460, 1337, 1245, 1168, 1034; m/z (ESI):
407 (M™+H); HRMS calcd. for CpsH,7N,O (M+H) 407.2123, found 407.2141.

7d. 2-cyclopropyl-5-phenyl-6-p-tolylpyrazolo[5,1-a]isoquinoline

Yield: 86%; 'H NMR (400 MHz, CDCl3): 0.80-0.84 (m, 2H), 0.96-1.04 (m, 2H),
2.10-2.14 (m, 1H), 2.31 (s, 3H), 6.65 (s, 1H), 7.02-7.07 (m, 4H), 7.25-7.28 (m, 3H),
7.31-7.36 (m, 2H), 7.37-7.40 (m, 2H), 7.48-7.51 (m, 1H), 8.07 (d, J = 8.28 Hz, 1H);
C NMR (100 MHz, CDCl3) & 9.28, 9.96, 21.3, 92.6, 122.8, 123.4, 123.7, 126.7,
127.0, 127.5, 127.7, 128.1, 128.7, 130.2, 131.3, 131.6, 133.3, 133.4, 136.1, 136.6,
139.4, 157.4. IR (cm™): 3042, 2955, 2923, 2852, 1536, 1513, 1493, 1449, 1398, 1342,

1301, 1178, 1075; m/z (ESI): 375 (M'+H); HRMS calcd. for Cy;H»3N, (M+H)
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375.1861, found 375.1878.

7e. (5-phenyl-6-p-tolylpyrazolo[5,1-a]isoquinolin-2-yl)methanol

Yield: 50%; 'H NMR (400 MHz, CDCls) ): 2.32 (s, 3H), 4.84 (s, 2H), 7.04-7.09 (m,
5H), 7.27-7.33 (m, 5SH), 7.41-7.43 (m, 2H), 7.54-7.57 (m, 1H), 8.15 (d, J = 8.24 Hz,
1H); °C NMR (100 MHz, CDCls) & 21.3, 59.6, 95.9, 123.6, 123.9, 124.0, 126.9,
127.4, 127.9, 128.3, 128.8, 130.2, 131.2, 131.5, 133.1, 133.2, 136.2, 136.8, 139.6,
153.7. IR (cm™): 3354, 3052, 2920, 2847, 1593, 1536, 1513, 1490, 1454, 1388, 1332,
1033; m/z (ESI): 365 (M™+H); HRMS calcd for CysH2N,O (M+H) 365.1654, found
365.1665.

7f. 5-butyl-2-(4-methoxyphenyl)-6-p-tolylpyrazolo[5,1-a]Jisoquinoline

Yield: 88%; 'H NMR (400 MHz, CDCls): 0.86 (t, J = 7.32 Hz, 3H), 1.31-1.38 (m,
2H), 1.74-1.79 (m, 2H), 2.48 (s, 3H), 3.03 (t, J = 7.80 Hz, 2H), 3.87 (s, 3H), 6.98-7.03
(m, 2H), 7.18-7.25 (m, 4H), 7.31-7.38 (m, 3H), 7.45-7.49 (m, 1H), 7.97-8.02 (m, 2H),
8.13 (d, J = 7.80 Hz, 1H); °C NMR (100 MHz, CDCl3) & 13.9, 21.4, 22.9, 28.9, 30.3,
55.4,93.9,114.2,121.9, 123.2,123.4, 126.3, 126.4, 126.7, 127.4, 127.7, 129.3, 130.4,
130.9, 134.0, 137.3, 137.8, 139.6, 151.8, 159.8; IR (cm™): 2957, 2929, 2868, 1612,
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1527, 1510, 1482, 1460, 1438, 1248, 1173, 1106, 1034; m/z (ESI): 421 (M'+H);
HRMS calcd. for Co9H29N,O (M+H) 421.2280, found 421.2296.

OMe

79g. 5-butyl-2-cyclopropyl-6-(4-methoxyphenyl)pyrazolo[5,1-a]isoquinoline

Yield: 86%; 'H NMR (400 MHz, CDCls): 0.81 (t, J = 7.32 Hz, 3H), 0.92-0.95 (m,
2H), 1.04-1.09 (m, 2H), 1.28-1.30 (m, 2H), 1.67-1.71 (m, 2H), 2.17-2.22 (m, 1H),
2.95 (t, J =7.80 Hz, 2H), 3.90 (s, 3H), 6.68 (s, 1H), 7.02-7.05 (m, 2H), 7.17-7.23 (m,
3H), 7.41-7.48 (m, 2H), 8.02 (d, J = 7.80 Hz, 1H); *C NMR (100 MHz, CDCl3) &
9.10, 9.86, 13.9, 22.8, 28.9, 30.2, 55.4, 93.3, 113.9, 114.2, 122.9, 123.3, 126.1, 126.2,
127.3, 127.8, 129.3, 130.6, 132.2, 137.9, 156.6, 159.0; IR (cm™): 2956, 2927, 2852,
1607, 1510, 1456, 1342, 1276, 1245, 1173, 1106, 1040; m/z (ESI): 371 (M'+H);
HRMS caled. for C,5sH27N,O (M+H) 371.2123, found 371.2135.

OMe

7h.2-cyclopropyl-8-fluoro-6-(4-methoxyphenyl)-5-phenylpyrazolo[ 5, 1-a]isoquinoline

Yield: 80%; 'H NMR (400 MHz, CDCls): 0.79-0.82 (m, 2H), 0.98-1.02 (m, 2H),
2.09-2.14 (m, 1H), 3.79 (s, 3H), 6.60 (s, 1H), 6.77-6.82 (m, 2H), 7.02-7.07 (m, 3H),
7.21-7.35 (m, 6H), 8.04-8.07 (m, 1H); °C NMR (100 MHz, CDCls) & 9.29, 9.95, 55.2,
92.4, 111.8 (d, 2J cg = 22.9 Hz), 113.7, 115.7 (d, *J c¢ = 23.8 Hz), 120.3, 121.8, 125.7,
127.8, 128.1, 128.3, 131.1, 132.4, 132.7, 133.2, 137.3, 139.1, 157.8, 158.7, 161.9 (d,

"Jcr = 245.0 Hz); IR (cm™): 2924, 2852, 1608, 1512, 1500, 1449, 1403, 1342, 1285,
S12



1246, 1175, 1024; m/z (ESI): 409 (M™+H); HRMS caled. for Co7H»FN,O (M+H)
409.1716, found 409.1710.

7i. 2-butyl-8-fluoro-5,6-diphenylpyrazolo[5,1-a]isoquinoline

Yield: 94%; 'H NMR (400 MHz, CDCls): 0.94 (t, J = 7.32 Hz, 3H), 1.37-1.45 (m,
2H), 1.67-1.75 (m, 2H), 2.79 (t, J = 7.80 Hz, 2H), 6.86 (s, 1H), 6.97-7.08 (m, 1H),
7.15-7.20 (m, 2H), 7.24-7.31 (m, 9H), 8.09-8.12 (m, 1H); *C NMR (100 MHz,
CDCl3) § 14.0,22.7,28.5,32.0, 95.9, 111.7 (d, *J cr = 22.9 Hz), 115.7 (d, 2J cr = 23.8
Hz), 120.5, 122.3, 125.7, 127.3, 127.8, 128.2, 128.4, 131.1, 131.7, 132.0, 133.0, 136.1,
137.3, 138.9, 155.9, 161.9 (d, ' J cF = 245.0 Hz); IR (cm™): 3062, 2955, 2921, 2847,
1620, 1540, 1486, 1464, 1443, 1400, 1342, 1321, 1265, 1191; m/z (ESI): 395 (M '+H);
HRMS caled. for C7H24FN, (M+H) 395.1924, found 395.1945.
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v OIS 35002

-9.61718.
10.1677

==-=-- PROCESSING PARAHETERS ----

dc_ralance
SS%p : 0.2[HZ] s

trapezoldl : O[%]

zerofill : 1
Ift + 1 : TRUE
machinephase
Fpm

0.0[s]
£ BOT%] ¢ 100[%]

reference : 0.0L7[ppm] ¢ O[ppm]

56374

40

3108142

1806041
20.64977

-
—=Z]

8.1904
5.1663
5.0483

X : parts per Million :

=

0.0001—="]

0.0304
0.01909

———— ACQUISITION
Flle Hame

A1thoT

Sampls ID
Content

Creation Date

Ravision Date
Spec Site

Spec Type
Data Pormat
Dimensions
Din Title
Dim Size
Dim Units
Fleld strength
I acg duration
X den3in
X freg
X offset
KﬁUuo ints

[ prescans
¥ resclution
X sweep
Ifr Admain
Irr fraq
Irr offset
Trl_domain
Tri trag
Tri_offset
Hod returm
Scans
Total scans

E 90 width
X acy cime
X angls
xlm%
X pulse

T mods
Tri_node
Dante_presat
Initial wait
RelaxatTon delay
Repetiticn time

PAREMETERS —-—-
435002.2

delta
cxy/080625,/435002
oZy /090826,/d3E002
25-JUN-2009 20:57¢

25-JUH-2008 21:19:
ECA400

DELTAZ HMR
1D COMPLEX

2.18385852 (s8]
1H

200.7021903 8 [MHEZ]
5 [ppml

16384

1

0.45794686[Hz]
T.5030012 [kHz]

1H

399.78219939 [HHZ]
5 [ppml

1H

39979219938 [MHz]
5 [ppm

1

]

.

10. & [ual
2.10165052 (5]

I A A ]
=]
5]
A

T.1B366862[8]

9.389766 [T] (400 [HHZ]
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==-=-- PROCESSING PARAHETERS ----
=1 dc_bkalance
= Z=%p « 0.2[HZ] « 0.0[3]
trapezold’ : O[%] =« BO[%] : 100[%]
= zerofill : 1
o5 Ift + 1 : TRUE
al machinephase
= FEm -
g reference : 0.016[ppm] : O[ppm]
=
=
=
-
=
]
- ——-- ACQUISITION PARAMETERS ----
= Derived Iram: d435003.1
- = File Hame = d35003.7
- = o Eithor = dalta
- Sample ID - cEy/090626/d16002
2 = Content = CZy/090625/d3 5003
- — / DM =] Creation Date = 25-JUH-2002 21:02:31
= w Revigion Dakte = ZE-JUN-2009 21:10:12
=i 5 Spec Site = ECR400
| =
|2
= ] ac L] = DELTA2 HMR
] I %nm mw_.wsmd = 1D COHFLEX
= | Dinensions =X
- Dim Title = 1H
=- Dim 2ize = 13107
- Dim Units = [ppm]
Field strength = 9.389786 [T] (400 [HHz]
= X acg duration = 2.18385852[3]
o X damain = 1H
X freq = 353.78219838 [MHI]
= X offset = 5 [ppm]
w ] X polnts - 18184
¥_prescans -1
| regolutian = 0.45794685 [Hz]
mu | X swesp - T.5030012 [KHz]
ITr domain = 1H
| Hnannmﬂ = 153.T78219838 [HHI]
=1 | Irr_ofisst = 5[ppm]
=l Tri domain = 1H
Tri freq = 399.78219838[HHZ]
o] ..mﬂ . Tri offset = & [ppm]
i e 7 =] Mod return =1
ae | - | dcans -2
= = = Total scans -8
+ X 90 width - 10.6 [us]
X a tims = 2.1B388852[3]
= ¥ angTe = &5[deg]
- | K atn - 4.5[dB]
X pulss = 5.1 [us]
=] _ ITr_mode - orr
~ Tri mede = OLL
| Dante presat = FALSE
= Initi3al wait = 1[=]
-] 1 ? | BelaxatIon delay = 5[2]
| Repstitlon time = T7.18365852[s]
=]
T T T T L i o L e L e
1o T 6.0 4.0 _\_\7 Hu
- o - =
- L) =1
= 00 00 D =
e arer =]
=) cooa T
X : parts per Million @ 1H
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---- PROCESSING PARRHETERS ----

dc _balance
2eXp =« 0.2[HZ]

trapezoldl « O[%]

Zarofill « 1
It « 1 « TRUE
machinephase
Ipm

: 0.0[8]
@ BO[%] ¢ 100([%]

reference : 0.00% [ppml : ©[ppm]

e

parts per Million :

(X

4.7000

2.0

---- ARCQUISITION PARAMETERS ----
Derived from: 435004.1

Flla Names
Aithor

Sample ID
Content
Creation Date

Revision Date
Spec Site

Spec Type

Data Format

Dimensions

Dim Title

Dim 21iz&

Dim Tnita

Fleld strength

X a duration

Tamain

X freq

X oftset

X polnts

X _prescans
rescluticn

X sweep

ITr demain

Irr_treq

Irr offsst

Tri damain

Tri freq

Tri offset

Mod raturn

Scafs

Total scans

X80 _width

Danfe_presat
Initial wailt
RelaxatTon delay
Repstitlon tims

a35004.7

delta

cmy 000826/ d3E004
omy /0906 25/AI5004
25-JUH-2009 21:07:48

25-JUN-2009 21:14:15
ECA400

DELTAZ MR
1D CCHDLEX

x

1H

13107

[ppm]

2.320766 [T] (400 [HHz)
2.18345952[s)

1H

399.78219838 [MHz]
5 [ppol

16184

1

0.45794685 [Hz]
7.5020012 [KHz]
1H

399.T78Z159838 [HHZ]

5 [ppm]

1H

399.78219838 [HHz]
5 [ppul

1

8
8

10.6 [us]
2.18365852[3]

7.1836E0582[3]
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==-=-- FROCESSING PARAHETERS ----
dc_balance

ge¥p « 2.0([Hz] : 0.0[3]
trapezoldd « O[%] =« B0[%] ¢ 100[%]
Zerofill : 1

Ift « 1 : TRUE

machinephase

FEm

referance : 77.121[ppm] . O [ppm
referance : 0.003[ppml ¢ 77.1[ppm]

T T T
ZOHRAE TR0 18RO

1500485

=

T
LS00

_

w 152.0815

7

50

130,52
1301245

127.6644

127 3503

127.1205

123.5836

1142111
044364 ——
774172

T
AL T0.0

S

5

=]

—

77.102:
76.7754
5.4200 ——
313266
288290
228603
140218 ——

——-— ACQUISITION PARAMETERS ----

File Hame = d38001-c13.10

Mithor = delta

Sample ID - CEy/090704/432001-012
Content - ozZy/090704/438001-213
Creation Date = 4-JUL-2009 15:15:30
Ravizion Date = S-JUL-2009 14:34:08
Spec Site = ECA400

Spec Type = DELTAZ HME

Data Pormat = 1D COMPLEX
Dimensions =X

Din Title = 130

Dim Zize - 26214

Dim Units - [ppml

Field strength = 9.389766 [T] (400 [MHZ]
% acg duration - 1.04333212(s]

X den3in - 130

X Ifrag = 100.528530333[MHz]

X offset = 100 [prm]

Kﬁmoubnm - 32788

[ prescans -4

X resolution = 0.95846665[Hz]
X_swsep = 31.40703518 [KHz]

Irr domain = 1H

Irr freq = 3909.78219938 [HHT]
Irr offset = &[ppm]

Mod return -1

Acafa - 54

Total_scans - 5%

¥ 90 width - 9.1E [us]

¥ acg time - 1.04233312[3]

¥ angle = 30[deq]

X atn = T[1B]

X pulse = 1.05 [us]

Irr atn_dec = 25.20704 [dB]
Irr_atn_noe = 25.20784 [dB]

Irr noiss = WALTZ

DecBupl ing - TEDE

Initisl wait = 1[=]

Hoe = TEUE

Hoe time - Z[a]

Relaxation delay - 2[3]

Bepetition time = 3.04333312([8]
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—e 1300 ---- FROCESSING PARAHETERS ----
MM 2a—c 13 de balance

ZeXp :« 1.0[HE] : 0.0[2]
trapezold’ : 0[% ¢ B0[%] = 100[%]
Zerorfill « 1

IIt : 1 : TRUE

machinephass

mmam_mnmbnm ¢ T7.087[ppm] = T7.1[ppm]

Ohde

- ---- RCQUISITION PARAMETERS ---—-
- File Hame 435002a-013.10

w M1thor delta

Sample ID cZy/020708/A36002a-c1
Content cxy /080708 d36002a-c1
Creation Date G-JUL-2008 10:14:46

Revilslon Date

8-JUL-Z008 10:45:1%8

Spec Bite = ECA400
ec L] = DELTAZ HME
%nm MWEm.n = 1D CCMPLEX
Dimensions - X
Dim Title = 130
Dim Size - 162114
Dim Unita - [ppm]
Fleld strength = 9.329766[T] (400 HHZ]
X acg duration - 1.04223212([s]
X dem3in - 1w
d X frag = 100.52530333[MHZ]
=7 X offset = 100 [ppm]
Kﬁmoubnm - 32768
[ prescans -4
X resclution = 0.95846665[Hz]
X_swesp - 31.407 02518 [kHz]
1 IFr damain -1
(=3 Irr_freq = 399.T2219838[HHEZ]
Irr offsst = & [ppm]
Mod return =1
Scafa = 536
Total _scana - 536
= X_90_width - 9.15[us]
X a time = 1.04322212([s]
X angle = 30[deq]
X atn = 7[AB]
X pulse = 31.05 [us]
Irr_atn_dec = 15.20784[dB]
== Irr_atn nos = 25.20784 [dB]
Irr nolss = WALTZ
DecTupl ing - TEUE
Initial wait = 18]
Hoe = TREOE
I i ffs ! { | ! lr _ wmwlz.ﬂ_w delay - WE
] 1 1 @xation delay = 2[8
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——-- PROCESSING PARAHETERS -——-
dc_balance

ZeXp ¢ 0.2[HZ] : 0.0[3]
trapezoldl « O[%] : BO[%] = 100[%]
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——-- ACQUISITION PARAMETERS —-———

Fille Hame = d38005.9

AEathor = delta

Sample ID - cmy/090704/422005
Content = CZy/090704/A3B005
Creation Date = 4-JUL-2009 14:50:21
Rewizion Date = 15-JUL-2008 10:53:51
Spec Blte = ETA400

Spec Type DELTAZ? NME

Data Pormat 1D COMPLEX
Dimensions X

Dim Title 1H

Dim Size 13107

Dim Tnits [pem]

Fleld strength 9.389766 [T] (400 MHEZ]

X_acq _duration 2.18365952([8]

X domdin = 1H
X freq = 355.78215838[MHz]
¥ offast = & [ppm]
ﬁﬁho.:unm = 16384
prescans -1
X resclution = 0.45754¢ 85[Hz]
X swesp - 7.5030012 [kHz]
Ifr_damain = 1H
HﬂanHmn = 355.78219838[HHZ]
Irr offset = E[ppm]
Trl damain = 1H
Tri Treq = 3909.78219938[MHZ]
Tri offset = 5 [ppm
Hod retum =1
Soafis -8
Total_scans -8
E 90 width = 10.6 [uad]
KHWOMIﬂHHb = 2.18386852[8]
X angls = 45[dag]
X atn = 4.5 [dB]
X pulse = 5.3[us]
T mode - OIff
Tri mode - Off
Dante preasat = FALSE
Initi walt = 1[a]
RelaratIon delay = 5 [a]

wmwmﬂHnHoﬂHﬁHHm T.1B316E68E82[8]
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---- FROCESSING PARAHETERS ----
dec_balance

Se¥p : 0.2[Hz] : 0.0[3]

trapszoldd : O[%] = B0[%] = 100[%]
zerofill « 1

reference : 0.051[ppm] « O[ppm]l
reference : -0.041[ppm] : O[ppml

Td

40.60015

10

0.36691
10.66212
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-==-= RCQUISITION PARAMETERS ----

Flle Hame - d437001c. 10
Eathor - delta

Sample ID = oZy/090706/A37001c
Content - czy/0807T08/A37001c

Creation Date f-JUOL-2009 15:04:55

Revilslon Date

8-JUL-Z008 08:31:53

Spec Bite = ECA400

ec L] = DELTAZ HME
%nm Mwﬂﬁﬁ = 1D CCMPLEX
Dimensions - X
Dim Title = 1H
Dim Size = 13107
Dim Unita - [ppm]
Fleld strength = 9.329766[T] (400 HHZ]
X acg duratlon - 2.12365952[s]
X dem3in -1E
X frag = 390.78219838[MHZ]
X offset = 5 [ppm
Kﬁmoubnm - 16384
[ prescans -1
X resclution = 0.457594685[Hz]
X sweep = 7.503000L2 [KHEZ]
Irr domain = 1H
Irr_freq = 399.T2219838[HHEZ]
Irr ofLsst = & [ppm]
Tri domain = 1H
Tri Treq = 390.72219930[MHE]
Tri offset = 5 [ppm
Hod retum -1
Scans -8
Total scans -8
X 90 width - 10.6 [ua]
¥ acy_time = 2.18366352(8]
X angls = 45[deg]
X atn = 4.5 [dB]
X pulss = 5.3[us]

I_mode - oIt
Tri mode = Qff
Dants preasat = FALSE
Initi walt = 1[8]
RelanatTon delay = 5([a]

bmﬁmnn.nu.g“ﬁu.ub 7.183185852([8]
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S48

---- PROCESSING PARAMETERS -——-
v ac_balance
= seXp : 0.2[HZ] s 0.0[s]
IS trapezoldl « O[%] = 80[%] : 100[%]
Zerofill : 1
£ft «+ 1 : TRUE
- machinephass
= [ ww_m_mnmﬁno ¢ 0.008[ppm] ¢ O[ppm]
I~
=)
=
——-- RCQUISITION PARRMETERS -—-——
Flle Hame = d42001.%
Mathor = delta
= ] fampls ID - cmy/090716/442001
r —_ Content = CEF/ 080716/ 42001
4] Creation Date = 15-JUL-2009 10:32:07
{ m Ravizion Date = 15-JUL-2009 10:49:5%9
| = Spec Blte = ECA400
e ) = g 2 spec Type = DELTAZ HME
-4 | & @ Data Format = 1D COMPLEX
| & | = ® = Dimensions - X
o 2 lm ™ Iin Title - 1H
- ™ e 2 Dim Size = 13107
= | -] ] | Oim Units = [ppm]
= - k- = Field strength = 9.329766 [T] (400 [HHE]
n e | i _ % acq duratlon = 2.18365852([3]
] |l ~ =] | X domdin - 1H
s 2| | ¥ freg - 399.7821983 8[MHz]
=1 (E | | ( X offsst = & [ppm]
| = 2 | | xﬂho:unm - 16384
=) ] || | | prescans -1
-+7] =] T | | | X rescluticn - 0.45794¢85[Hz]
|} P | ! A i X swesp - 7.5030012 [kHz]
Ifr_damain = 1H
pn”nnmﬂ = 3599.T78219838[HHE]
Irr offzet = B [ppm]
- Tri”damain -1H
] Tri Treq = 399.78219838[MHE]
Tri_offset = 5 [ppm]
Hod retum =1
Scans -8
Total_scans -2
=] E 90 width = 10.6 [ual
~ KHWDﬂIn»!m = 2.1B38E8E52([7]
X angls = 45[d=g]
X atn = 4.5 [dB]
¥ pulse = 5.3 [us]
r mods - OIf
= Tri node - Off
-] Dante presat = FALSE
Initidal wait = 1[a]
RelaratIon delay = 5 [a]
Repetitlon time = 7.18365952([8]
"
=
T T T
1 9.4 .—..:— — 24 v7 B
] T} =l - W 2
= -1 i S e =
[ TEQ r wie =)
] ] - ] RE® =
] 7 ) 2l coo T
N parts per Million @ 1H
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===-=- PROCESSING PARAHETERS ----
dc_balance

SeXp « 0.2[HEZ] « 0.0[8]
trapezold’ : O[%] =« BO[%] : 100[%]
zerofill « 1

IIt : 1 : TROUE

machinephases

wwﬂmnmbnm ¢ —-0.002[ppm] : O [ppm]

57

20.28682
2052402
IL.675

-

1

1017702
19.955

080762
10.21 '.'i

X : parts per Million : 1H

>,
e
s
S

6.6847 ——
30046
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21875
1.7087
1.6892
1.6700
12837
1.2780
0.9332
08324
0.8141
0.7958
0.0730 ——
00004

—--- ACQUISITION PARAMETERS ----
Derived Iram: d442002.1

Flle Hame - d442002.7
Mithor - delta

sanple ID - CEF/090713/a42002
Content = Czy/090713/d42002

Creation Date 13-JUL-2009 20:15:04

Eevisgion Date 13-JUL-2008 20:17:37

Spec Site = ECA400

ac & DELTAZ HMR
%nm mw..mswﬂ 1D CCHFLEX
Dimenslons X
Dim Title 1H
Dim 2ize 13107
Dim Units [ppm]

2.300766 [T] (400 [HHz]
2.18345952[s]
10

Fleld strength
X aocg duration

X damain =
X freq = 355.T78219838 [MHI]
X offasst = B [ppm]
¥ points - 16384
X _prescans =1
resclution = 0.45794685 [Hz]
X sweep - 7.5030012 [kKHz]
ITr_domain - 1H
Irr_ freg = 355.78215838 [HHI]
Irr ofisst = S[ppm]
Tri domain = 1H
Tri freq = 3898.78219838[HHZ]
Tri offset = &[ppm]
Mod return =1
Acafia -8
Total_scans -8
¥ 90 width - 10.6 [us]
X a time = 2.18368852[3]
¥ angls = 45[deg]
X atn = 4.5[dB]
X pulss = 5.3[u=]
Irr mods = DI
Tri meode = OLL
Dante presat = FALSE
Initidl wait = 1[s]
BelaxatIon delay = 5[s]
Repstitlon time = 7.18365852[s]
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---- FROCESSING PARAHE TERS ----
dc_balance

ge¥p « 2.0[Hz] « 0.0[8]

trapezoldd « O[%] : BO[%] : 100[%]
perorill : 1

fIt «+ 1 : TRUE

reference : 77.104 [ppm] : O [ppm]
reference : 0.002 [ppml : 77.1[ppm]
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we
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---- RCQUISITION PARMMETERS ----
Derived fram: 442002-013.1

File Hame - d42002-c13.10
mthor - delta

Sample ID = CEy/090713/a42002-C13
Content = CEy/090713/a42002-013

Creation Date 13-JUL-2009 20:30:46

Eevigion Date 13-J0L-2009 Z0:35:26

Spec Site = ECA400

ac 8 = DELTAZ HMRE
%nw MHM.WEWﬂ = 1D CHPLER
Dimensions - X
Dim Title = 13C
Oim 31ze = 26214
Lim Units = [ppm]
Fleld strength - 5.380766[T] (400 [HHz]
X aoy duration = 1.04333312([2]
X damain = 13C
X ftreqg = 100. 52530333 [MHZ]
X offaet = 100 [ppm
¥ points - 32768
¥ prescans -4

regolution = D.95046666 [Hz)
X aweep = 31.40T02518 [KHZ]
ITr_dcmaln = 1H
Irr freg - 3858, TBZLSE38 [HHI]
Irr_offset = E[ppm]
Mod retum =1
Scalig = 245
Total scans - 246
X 920 width = 2.15 [ua]
X acqg time = 1.04233312([2]
X angTle = 30[dag]
X_atn = T[dB]
X pulss = 3.05[us]
IIr_atn dec = 25.20784 [dB]
Irr atn moe - 25.20784 [4B]
Irr nolse = WALTZ
Decoupling - TRUE
Initial wait = 1[a]
Hoe - = TIOE
Hoe time = Z[a]
Belication delay - 2 [2]

Repetitlion tims 3.04333312([8]
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