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Spectra data of all products

3-Methoxy-2-methyl-1-phenylpropan-1-one (3a)

5 Colorless oil; IR (KBr): 2925, 1682, 1595, 1448, 1219, 1111, 793,

Q)H/\OM(? 706, 647, 508 cm'; 'H NMR (400 MHz, CDCls): 8= 7.97 (d, J =

7.6 Hz, 2H), 7.55 (t, J= 7.2 Hz, 1H), 7.46 (t,J= 7.6 Hz, 2H), 3.81

—3.73 (m, 2H), 3.47 — 3.44 (m, 1H), 3.32 (s, 3H), 1.20 (d, J = 6.8 Hz, 3H) ppm; 13C
NMR (100 MHz, CDCls): 5= 202.8, 136.7, 133.1, 128.6, 128.4, 75.0, 59.1, 41.3, 14.9

ppm.
3-Methoxy-2-methyl-1-(m-tolyl)propan-1-one (3b)

S Colorless oil; IR (KBr): 2973, 1676, 1611, 1452, 1233, 1104,

wom 762, 522 cm’'; 'TH NMR (400 MHz, CDCl3) 6= 7.76 — 7.74(m,

2H), 7.35 — 7.26 (m, 2H), 3.79 — 3.70 (m, 2H), 3.46 — 3.39 (m,

1H), 3.29 (s, 3H), 2.38 (s, 3H), 1.18 (d, J = 6.6 Hz, 3H) ppm; *C NMR (100 MHz,
CDCl3): 6=202.9, 138.4, 136.7, 133.8, 128.9, 128.5, 125.6, 75.0, 59.1, 41.2, 21 4,
14.9 ppm.

3-Methoxy-1-(4-methoxyphenyl)-2-methylpropan-1-one (3c)

S Colorless oil; IR (KBr): 2963, 2928, 1672, 1603, 1509, 1258,

WOMQ 1172,1110, 964, 842,758, 607,516 cm™; '"H NMR (400 MHz,
™~
o

CDCls) 8= 7.97 (d, J = 8.8 Hz, 2H), 6.93 (d, J = 8.4 Hz, 2H),

3.86 (s, 3H), 3.73 — 3.60 (m, 2H), 3.53 — 3.50 (m, 1H), 3.30 (s, 3H), 1.81 — 1.70 (m,
1H), 1.66 — 1.55 (m, 1H), 0.88 (t, J = 7.6 Hz, 3H) ppm; '*C NMR (100 MHz, CDCl3)
0=201.5,167.0, 164.5, 134.2, 134.2, 131.1, 131.0, 115.8, 115.6, 73.9, 59.1, 48.1, 22.9,
11.8 ppm.

3-Methoxy-2-methyl-1-(p-tolyl)propan-1-one (3d)

5 Colorless oil; IR (KBr): 2926, 1687, 1607, 1456, 1407, 1226,

/©)HAOMe 1282, 1110, 973, 829, 747, 599, 478 cm™'; '"H NMR (400 MHz,

CDCls) 5= 7.86 (d, J = 8.0 Hz, 2H), 7.23 (d, J = 8.0 Hz, 2H),

3.77 - 3.70 (m, 2H), 3.45 — 3.39 (m, 1H), 3.29 (s, 3H), 2.37 (s, 3H), 1.17 (d, J = 6.4 Hz,
3H) ppm; 3C NMR (100 MHz, CDCls) 8= 202.3, 143.8, 134.1, 129.4, 129.3, 129.2,
128.6, 128.5, 75.0, 59.1, 41.1, 21.6, 14.9 ppm.
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1-(4-Ethylphenyl)-3-methoxy-2-methylpropan-1-one (3¢)

5 Colorless oil; IR (KBr): 2972, 1689, 1576, 1403, 1233, 1107,

vg)HAOMe 964, 855, 762, 584, 453 cm™'; "TH NMR (400 MHz, CDCls) &=

7.90 (d, J = 8.0 Hz, 2H), 7.28 (d, J = 8.0 Hz, 2H), 3.80 — 3.72

(m, 2H), 3.48 —3.43 (m, 1H), 3.32 (s, 3H), 2.73 — 2.67 (m, 2H), 1.25 (t, J= 7.6 Hz, 3H),
1.20 (d, J = 6.4 Hz, 3H) ppm; '*C NMR (100 MHz, CDCls) 5= 202.4, 150.0, 134.3,
128.7, 128.2, 75.1, 59.1, 41.1, 29.0, 15.2, 15.0 ppm.

1-(4-Chlorophenyl)-3-methoxy-2-methylpropan-1-one (3f)

= Colorless oil; IR (KBr): 2925, 1682, 1589, 1457, 1440, 1218,

/Q)HAOMe 1093, 977, 841, 748, 489 cm’'; 'H NMR (400 MHz, CDCl3):
Cl

&= 7.90 (d, J = 8.4 Hz, 2H), 7.42 (d, J = 8.4 Hz, 2H), 3.74 —

3.69 (m, 2H), 3.47 —3.41 (m, 1H), 3.30 (s, 2H), 1.17 (d, J = 6.8 Hz, 2H) ppm; 3C NMR
(100 MHz, CDCl3): 8= 201.6, 139.5, 135.1, 129.9, 128.9, 75.0, 59.1, 41.3, 14.7 ppm.

1-(4-Bromophenyl)-3-methoxy-2-methylpropan-1-one (3g)

5 Colorless oil; IR (KBr): 2974, 2926, 1690, 1584, 1456, 1397,

/©)H/\0Me 1215, 1070, 978, 838,751, 684, 519, 471 cm™'; '"H NMR (400
Br

MHz, CDCls) 6= 7.83 (d, J = 8.4 Hz, 2H), 7.60 (d, J = 8.0 Hz,

2H), 3.74 — 3.69 (m, 2H), 3.47 — 3.42 (m, 1H), 3.30 (s, 3H), 1.18 (d, /= 6.4 Hz, 3H)
ppm; *C NMR (100 MHz, CDCl3) 8= 201.9, 135.4, 132.1, 132.0, 123.0, 128.3, 75.0,
59.2,41.3, 14.7 ppm.

3-Methoxy-2-methyl-1-(thiophen-2-yl)propan-1-one (3h)

Colorless oil; IR (KBr): 2976, 2929, 1663, 1518, 1415, 1235, 1109,

> owel 925, 847, 725, 458 cm’'; 'H NMR (400 MHz, CDCl3) 5= 7.76 —
\

7.73 (m, 1H), 7.63 (dd, J=4.8, 0.8 Hz, 1H), 7.12 (dd, J=4.0, 0.4
Hz, 1H), 3.72 (dd, J= 7.6, 1.2 Hz, 1H), 3.63 — 3.55 (m, 1H), 3.42 (dd, /= 4.8, 3.2 Hz,
1H), 3.30 (s, 3H), 1.21 (d, J= 7.2 Hz, 3H) ppm; *C NMR (100 MHz, CDCl3) 6= 195 4,
144.2, 134.0, 132.2, 128.2, 74.9, 59.1, 43.0, 15.0 ppm.
2-(Methoxymethyl)-1-phenylbutan-1-one (3i)
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S Pale yellow oil; IR (KBr): 2963, 2926, 1694, 1596, 1447, 1216,

©)kl\ﬂow|e 1110, 963, 704, 655, 457 cm™; 'H NMR (400 MHz, CDCls) 6=

7.97 (d, J = 7.6 Hz, 2H), 7.55 (t, J= 7.2 Hz, 1H), 7.45 (t, J= 7.6

Hz, 2H), 3.74 - 3.65 (m, 2H), 3.51 (dd, J=4.0, 3.6 Hz, 1H), 3.29 (s, 3H), 1.81-1.72 (m,
1H), 1.65 — 1.55 (m, 1H), 0.89 (t, J = 7.6 Hz, 3H) ppm; *C NMR (100 MHz, CDCl3)
0=203.0, 137.7, 133.0, 128.6, 128.3, 73.8, 59.1, 48.1, 22.9, 11.7 ppm.
2-(Methoxymethyl)-1-(4-methoxyphenyl)butan-1-one (3j)

5 Colorless oil; IR (KBr): 2963, 2928, 1672, 1603, 1509, 1258,

/©)k<\OMe 1172, 1110, 964, 842, 758, 607, 516 cm™'; 'H NMR (400 MHz,
N
)

CDCls) 8= 7.97 (d, J = 8.8 Hz, 2H), 6.93 (d, J = 8.4 Hz, 2H),

3.86 (s, 3H), 3.73 — 3.60 (m, 2H), 3.53 — 3.50 (m, 1H), 3.30 (s, 3H), 1.81 — 1.70 (m,
1H), 1.66 — 1.55 (m, 1H), 0.88 (t, J = 7.6 Hz, 3H) ppm; '*C NMR (100 MHz, CDCl3)
0=201.5,167.0, 164.5, 134.2, 134.2, 131.1, 131.0, 115.8, 115.6, 73.9, 59.1, 48.1, 22.9,
11.8 ppm.

1-(4-Fluorophenyl)-2-(methoxymethyl)butan-1-one (3k)

5 Colorless oil; IR (KBr): 2925, 1681, 1598, 1507, 1457, 1216,

/©)K(\0Me 1110, 965, 847, 755, 496, 444 cm™'; '"H NMR (400 MHz, CDCls)
F

6= 8.00 (dd, J = 5.6, 3.2Hz, 2H), 7.13 (t, J = 8.8 Hz, 2H), 3.72

—3.60 (m, 2H), 3.52— 3.49 (m, 1H), 3.28 (s, 3H), 1.81— 1.70 (m, 1H), 1.64 — 1.53 (m,
1H), 0.88 (t, J = 7.2 Hz, 3H) ppm; 3C NMR (100 MHz, CDCls) 8= 201.5, 165.76 (d,
Jor=253.2 Hz), 134.2 (d, Jer = 2.9 Hz), 131.0 (d, Jor = 9.2 Hz), 115.7 (d, Jor = 21.7
Hz), 73.9, 59.1, 48.1,22.9, 11.8 ppm.

1-(4-Bromophenyl)-2-(methoxymethyl)butan-1-one (31)

S Colorless oil; IR (KBr): 2927, 2876, 1692, 1584, 1459, 1397,

/@)k(om 1213, 1136, 1069, 1008, 963, 838, 746, 685, 458 cm™'; 'H NMR
Br

(400 MHz, CDCl3) 8= 7.83 (d, J = 8.4 Hz, 2H), 7.59 (d, J = 8.4

Hz, 2H), 3.70 — 3.58 (m, 2H), 3.50 (dd, /=4.8, 3.6 Hz, 1H), 3.27 (s, 3H), 1.80-1.69 (m,
1H), 1.62 — 1.52 (m, 1H), 0.87 (t, J = 7.2 Hz, 3H) ppm; *C NMR (100 MHz, CDCl3)
0=202.1, 136.5, 131.9, 129.9, 128.2, 73.9, 59.1, 48.2, 22.8, 11.8 ppm.
1-(Benzo|d][1,3]dioxol-5-yl)-2-(methoxymethyl)butan-1-one (3m)
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5 Colorless oil; IR (KBr): 2964, 2926, 1669, 1558, 1498, 1244,

<Om0Me 1097, 1037, 932, 804, 749, 577 cm™; 'TH NMR (400 MHz,
o)

CDCl3) 6= 7.58 (d, J = 8.0 Hz, 1H), 7.46 (s, 1H), 6.84 (d, J =

8.4 Hz, 1H), 6.03 (s, 2H), 3.68 (t, J = 8.4 Hz, 1H), 3.61 — 3.55 (m, 1H), 3.48 (dd, J =
5.2,3.6 Hz, 1H), 3.28 (s, 3H), 1.77 — 1.69 (m, 1H), 1.60 — 1.54 (m, 1H), 0.87 (t,/="7.6
Hz, 3H) ppm; *C NMR (100 MHz, CDCl3) § 201.0, 151.8, 148.2, 132.6, 124.7, 108.2,
107.9, 101.9, 74.1, 59.1,47.9, 23.1, 11.8 ppm.
2-(Methoxymethyl)-1-(thiophen-2-yl)butan-1-one (3n)

Colorless oil; IR (KBr): 2963, 2926, 1658, 1416, 1110, 850, 723,

s / ovel 458 cm™; 'TH NMR (400 MHz, CDCls) 6= 7.76 (d, J = 3.6 Hz, 1H),
\
7.64 (d, J=5.2 Hz, 1H), 7.13 (t, J = 4.4 Hz, 1H), 3.74 — 3.67 (m,

1H), 3.51 — 3.44 (m, 2H), 3.30 (s, 3H), 1.82 — 1.71 (m, 1H), 1.67 — 1.56 (m, 1H), 0.91
(t, J = 7.6 Hz, 3H) ppm; 3C NMR (100 MHz, CDCl3) 6= 195.5, 145.4, 134.1, 132.2,
128.2,73.9, 59.1, 50.2, 23.1, 11.9 ppm.

2-(Methoxymethyl)-1-phenylpentan-1-one (30)

Colorless oil; IR (KBr): 2958, 2929, 1682, 1596, 1447, 1381, 1212,

(@]
©)kC)Me 1109, 951, 708, 687 cm'; 'H NMR (400 MHz, CDCls) 8= 7.97 (d,
J=17.6 Hz, 2H), 7.54 (t, J= 7.2 Hz, 1H), 7.45 (t, J = 7.6 Hz, 2H),

3.80 — 3.69 (m, 2H), 3.50 (dd, J = 4.8, 3.6 Hz, 1H), 3.28 (s, 3H), 1.75 — 1.66 (m, 1H),

1.55 — 1.47 (m, 1H), 1.34 — 1.25 (m, 2H), 0.87 (t, J = 7.4 Hz, 3H) ppm; '*C NMR (100
MHz, CDCL3) 8= 203.2, 137.7, 133.0, 128.6, 128.3, 74.3, 59.1, 46.6, 32.0, 20.7, 14.3

ppm.
1-(4-Chlorophenyl)-2-(methoxymethyl)pentan-1-one (3p)

S Colorless oil; IR (KBr): 2958, 2927, 1682, 1589, 1457, 1400,

/©)KC)M6 1210, 1092, 950, 840, 754, 530 cm™;'H NMR (400 MHz,
cl

CDCl:) 6= 7.91 (d, J = 8.8 Hz, 2H), 7.42 (d, J = 8.4 Hz, 2H),

3.71 = 3.65 (m, 2H), 3.50 (t, /= 9.6 Hz, 1H), 3.27 (s, 1H), 1.73 — 1.64 (m, 1H), 1.53 —
1.44 (m, 1H), 1.32 — 1.22 (m, 2H), 0.86 (t, J = 7.6 Hz, 3H) ppm; *C NMR (100 MHz,
CDCl) 6=202.1, 139.4, 136.1, 129.8, 128.9, 74.3, 59.1, 46.6, 31.9, 20.7, 14.2 ppm.
2-Methyl-1-phenyl-3-(1H-pyrazol-1-yl)propan-1-one (5a)
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Colorless oil; IR (KBr): 2932, 1681, 1595, 1515, 1447, 1233, 1213,
O
Ph)H/\N/jj 1090, 977, 750, 701, 617 cm™;'"H NMR (400 MHz, CDCl3) 6= 7.91
N
—7.89 (m, 2H), 7.56 — 7.52 (m, 1H), 7.48 (d, J= 1.6 Hz, 1H), 7.45

—7.41 (m, 2H), 7.38 (d, /= 2.0 Hz, 1H), 4.63 —4.57 (m, 1H), 4.27 — 4.18 (m, 2H), 1.20
(d, J= 6.8 Hz, 3H) ppm; *C NMR (100 MHz, CDCl3) &= 202.2, 139.7, 135.8, 133.4,
130.6, 128.7, 128.4, 105.1, 54.0, 41.9, 16.1 ppm.
2-((1H-Pyrazol-1-yl)methyl)-1-phenylbutan-1-one (5b)

Colorless oil; IR (KBr): 2964, 2929, 1678, 1596, 1447, 1396, 1214,

(6]
Ph)KCN@ 1090, 751, 699, 617 cm™'; 'H NMR (400 MHz, CDCls) 5= 7.86 (d,
N
J=17.6 Hz, 2H), 7.54 — 7.48 (m, 2H), 7.40 (t, J = 7.6 Hz, 2H), 7.35

(s, 1H), 6.10 (s, 1H), 4.57 (dd, J = 8.8, 4.8 Hz, 1H), 4.34 — 4.32 (m, 1H), 4.23 — 4.16
(m, 1H), 1.83 — 1.72 (m, 1H), 1.67 — 1.57 (m, 1H), 0.89 (t, J = 7.6 Hz, 3H) ppm; °C
NMR (100 MHz, CDCl3) 8= 202.5, 139.8, 136.9, 133.4, 130.8, 128.7, 128.3, 105.3,
52.6,48.3,24.0, 11.2 ppm.

2-((1H-Pyrazol-1-yl)methyl)-1-phenylpentan-1-one (5¢)

Colorless oil; IR (KBr): 2958, 2932, 1679, 1595, 1447, 1396, 1210,

O
Ph)KCN@ 1089, 965, 749, 701, 617, 511 cm™'; 'H NMR (400 MHz, CDCl3) 5=
N
7.82 (d, J = 7.6 Hz, 2H), 7.51 — 7.35 (m, 4H), 7.29 (s, 1H), 6.06 (s,

1H), 4.55 — 4.50 (m, 1H), 4.28 — 4.16 (m, 2H), 1.74 — 1.65 (m, 1H), 1.53 — 1.44 (m,
1H), 1.33 — 1.26 (m, 2H), 0.83 (t, J = 7.2 Hz, 3H) ppm; *C NMR (100 MHz, CDCl3)
0= 202.7, 139.7, 137.0, 133.3, 130.4, 128.6, 128.2, 105.1, 53.2, 47.0, 33.1, 20.2, 14.2
ppm.

2-Methyl-3-(4-methyl-1H-pyrazol-1-yl)-1-phenylpropan-1-one (5d)

Colorless oil; IR (KBr): 2963, 2928, 1677, 1452, 1381, 1227, 1057,
Phj%,{\j 962, 745, 607 cm™'; 'TH NMR (400 MHz, CDCls) &= 7.92 — 7.89
- (m, 2H), 7.54 (t, /= 7.2 Hz, 1H), 7.43 (t, J= 7.6 Hz, 2H), 7.27 (s,

1H), 7.15 (s, 1H), 4.51 (dd, J=7.2, 6.0 Hz, 1H), 4.21 —4.10 (m, 2H), 1.99 (s, 3H), 1.19
(d, J= 6.8 Hz, 3H) ppm; 3*C NMR (100 MHz, CDCls) 6= 202.3, 140.0, 135.9, 133.4,
129.4,128.7, 128.4, 115.6, 53.9,41.9, 16.1, 8.8 ppm.
2-((4-Methyl-1H-pyrazol-1-yl)methyl)-1-phenylbutan-1-one (Se)
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Colorless oil; IR (KBr): 2965, 2932, 1678, 1447, 1385, 1223, 1160,

O
Ph)KCNj 990, 700, 612, 507 cm™'; 'H NMR (400 MHz, CDCl) 6= 7.88 (d,
N
J=17.6 Hz, 2H), 7.53 (t, J = 7.2 Hz, 1H), 7.42 (t, J = 7.2 Hz, 2H),

7.27 (d, J=5.6 Hz, 1H), 7.11 (s, 1H), 4.49 (dd, J = 8.4, 4.8 Hz, 1H), 4.24 — 4.11 (m,
2H), 1.96 (s, 3H), 1.76 (m, 1H), 1.60 (m, 1H), 0.90 (t, J = 7.6 Hz, 3H) ppm. *C NMR
(100 MHz, CDCls) 6=202.6, 134.0, 136.9, 133.3, 129.3, 128.7, 128.3, 115.6, 52.5, 48 .3,
23.9,11.2, 8.8 ppm.

2-((4-Methyl-1H-pyrazol-1-yl)methyl)-1-phenylpentan-1-one (5f)

5 Colorless oil; IR (KBr): 2958, 2929, 1679, 1447, 1379, 1240, 1211,
Ph)tN\N/ 989, 703, 612, 496 cm™'; 'H NMR (400 MHz, CDCl3) &= 7.86 —
7.84 (m, 2H), 7.52 (t,J=7.2 Hz, 1H), 7.41 (t,J= 7.6 Hz, 2H), 7.24

(s, 1H), 7.08 (s, 1H), 4.50 — 4.44 (m, 1H), 4.22 - 4.17 (m, 2H), 1.94 (s, 3H), 1.75 - 1.66
(m, 1H), 1.54 — 1.45 (m, 1H), 1.35 — 1.28 (m, 2H), 0.85 (t, J = 7.2 Hz, 3H) ppm; 1*C
NMR (100 MHz, CDCls) 6= 202.8, 134.0, 137.0, 133.3, 129.3, 128.6, 128.3, 115.6,
53.0,47.0, 33.1, 20.2, 14.2, 8.8 ppm.
3-(4-Chloro-1H-pyrazol-1-yl)-2-methyl-1-phenylpropan-1-one (5g)

Colorless oil; IR (KBr): 2971, 1701, 1603, 1452, 1356, 989, 821,
Ph).ith?/Cl| 733,703,593 cm™'; 'TH NMR (400 MHz, CDCl3) 8= 7.92 — 7.88 (m,
2H), 7.57—-7.53 (m, 1H), 7.45 —7.41 (m, 2H), 7.38 (d, /= 6.8 Hz,

2H), 4.58 — 4.50 (m, 1H), 4.21 —4.10 (m, 1H), 1.20 (d, J = 6.8 Hz, 3H) ppm; *C NMR
(100 MHz, CDCl3) 6=201.6, 138.1, 135.6, 133.6, 128.8, 128.6, 128.4, 109.5, 54.5, 41.7,
16.1 ppm.

2-((4-Chloro-1H-pyrazol-1-yl)methyl)-1-phenylbutan-1-one (5h)

o) o Colorless oil; IR (KBr): 2965, 1679, 1595, 1447, 1384, 1221, 970,
Ph)KCN\N/ 839, 741, 698, 611, 596 cm™; 'TH NMR (400 MHz, CDCl3) 6= 7.88

(d, J = 8.0 Hz, 2H), 7.56 (t, J = 7.2 Hz, 1H), 7.44 (t, J= 7.6 Hz,
1H), 7.36 (d, J = 4.8 Hz, 1H), 4.53 (m, 1H), 4.22 (dd, J = 8.4, 5.2Hz, 1H), 4.15 — 4.08
(m, 1H), 1.77 (m, 1H), 1.61 (m, 1H), 0.91 (t,J= 7.6 Hz, 3H) ppm; '*C NMR (100 MHz,
CDCls) 5= 201.9, 138.1, 136.6, 133.5, 128.8, 128.5, 128.3, 109.8, 53.0, 48.0, 24.0, 11.2
ppm.
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2-((4-Chloro-1H-pyrazol-1-yl)methyl)-1-phenylpentan-1-one (5i)
Colorless oil; IR (KBr): 2959, 2872, 1680, 1595, 1447, 1238, 970,

743, 700, 611, 507 cm™'; '"H NMR (400 MHz, CDCl3) 6= 7.87 —

7.85 (m, 2H), 7.55 (t, J = 7.6 Hz, 1H), 7.43 (t, J = 8.0 Hz, 2H),
7.35(d,J=8.4 Hz, 2H), 4.52 (dd, /=8.8,4.4 Hz, 1H), 4.23 - 4.13 (m, 2H), 1.75 - 1.66
(m, 1H), 1.55 — 1.46 (m, 1H), 1.37 — 1.29 (m, 2H), 0.87 (t, J = 7.2 Hz, 3H) ppm; *C
NMR (100 MHz, CDCls) 6= 202.1, 138.1, 136.7, 133.5, 128.8, 128.5, 128.3, 109.5,
53.5,46.7,33.1, 20.2, 14.2 ppm.
2-((1H-Pyrazol-1-yl)methyl)-1-(4-fluorophenyl)butan-1-one (5j)

Colorless oil; IR (KBr): 2963, 2923, 1657, 1584, 1452, 1406,

Q)KC @ 1273, 945, 765, 700, 604 cm™; 'H NMR (400 MHz, CDCls)

8= 7.90 (dd, J = 5.6, 2.8 Hz, 2H), 7.52 (s, 1H), 7.37 (s, 1H),

7.07 (t, J=8.8 Hz, 2H), 6.13 (s, 1H), 4.57 (dd, J=9.2, 4.4 Hz, 1H), 441 (d,/=9.6
Hz, 1H), 4.23 (s, 1H), 1.82 — 1.73 (m, 1H), 1.69 — 1.60 (m, 1H), 0.90 (t, /= 7.6 Hz,
3H) ppm; *C NMR (100 MHz, CDCl3) 8= 201.0, 166.0 (d, Jc.r = 254.1 Hz), 139.9,
133.3(d, Jcr=2.6 Hz), 131.2 (d, Jcr =28.9 Hz), 131.0, 115.8 (d, Jcr = 21.7 Hz),
105.44, 52.72, 48.13, 24.09, 11.14 ppm.
2-((5-Bromo-2H-indazol-2-yl)methyl)-1-phenylbutan-1-one (5k)

Colorless oil; IR (KBr): 2964, 2931, 1678, 1484, 1446, 1237,

o Br
Ph)kCNF/Q/ 1217, 1002, 793, 700, 573, 423 cm'; "H NMR (400 MHz,
°N

CDCls) 5=7.92 (s, 1H), 7.82 (d, J = 7.6 Hz, 2H), 7.75 (s, 1H),

7.51 —7.35 (m, SH), 4.85 — 4.79 (m, 1H), 4.52 — 4.48 (m, 1H), 4.35 — 4.29 (m, 1H),
1.89 — 1.78 (m, 1H), 1.72 — 1.62 (m, 1H), 0.92 (t, ] = 7.2 Hz, 3H) ppm; *C NMR (100
MHz, CDCI3) 6=202.4, 138.7, 136.7, 133.4, 133.0, 129.9, 128.6, 128.2, 124.9, 123.3,
113.9,111.1,49.6,47.9, 24.1, 11.3 ppm.
2-((5-Bromo-2H-indazol-2-yl)methyl)-1-phenylpentan-1-one (51)

Colorless oil; IR (KBr): 2958, 2930, 1678, 1484, 1446, 1229,

o Br
Ph)kCNF/Q/ 1002, 873, 785, 705, 573, 496 cm’'; 'H NMR (400 MHz,
°N

CDCls) 6= 7.87 (s, 1H), 7.81 — 7.79 (m, 2H), 7.74 (d, J= 1.2

Hz, 1H), 7.48 (t, J=7.6 Hz, 1H), 7.43 — 7.34 (m, 4H), 4.82 — 4.77 (m, 1H), 4.45 — 4.40
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(m, 1H), 4.37 -4.30 (m, 1H), 1.82 - 1.73 (m, 1H), 1.61 — 1.52 (m, 1H), 1.37 — 1.30 (m,
1H), 0.86 (t,J= 7.2 Hz, 3H) ppm; '3C NMR (100 MHz, CDCl3) 6= 202.6, 138.6, 136.8,
133.3, 132.8, 129.6, 128.6, 128.2, 125.1, 123.2, 113.7, 111.0, 50.0, 46.5, 33.2, 20.3,
14.2 ppm.

2-((5-Bromo-2H-indazol-2-yl)methyl)-1-(4-fluorophenyl)butan-1-one (5m)

gr) Colorless oil; IR (KBr): 2976, 1703, 1467, 1398, 1254, 989,

QACNT;Q 865, 693, 564, 501 cm'; 'H NMR (400 MHz, CDCls) &=

F 7.88 — 7.80 (m, 3H), 7.75 (d, J = 1.2 Hz, 1H), 7.43 — 7.35

(m, 2H), 7.02 (t, J = 8.4 Hz, 2H), 4.77 (dd, J = 8.6, 5.2 Hz, 1H), 4.43 (dd, J = 5.6, 8.0
Hz, 1H), 4.28 — 4.18 (m, 1H), 1.88 — 1.77 (m, 1H), 1.71 — 1.59 (m, 1H), 0.92 (t, J= 7.2
Hz, 3H) ppm; 13C NMR (100 MHz, CDCls) = 200.9, 165.9 (d, Jor = 254.1 Hz), 138.64,
133.2 (d, Jer = 2.7 Hz), 132.9, 130.9 (d, Jer = 9.3 Hz), 129.61, 125.06, 123.27, 115.7
(d, Jor =21.7 Hz), 113.74, 110.88, 49.64, 47.83, 24.12, 11.37 ppm.
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Copies of NMR spectra for products

"H NMR and *C NMR of compound 3a
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'"H NMR and *C NMR of compound 3b
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"H NMR and *C NMR of compound 3¢
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"H NMR and *C NMR of compound 3d
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"H NMR and *C NMR of compound 3e
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"H NMR and *C NMR of compound 3f
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'"H NMR and *C NMR of compound 3g
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"H NMR and *C NMR of compound 3h
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"H NMR and *C NMR of compound 3i
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"H NMR and *C NMR of compound 3j
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"H NMR and *C NMR of compound 3k
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"H NMR and *C NMR of compound 31
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"H NMR and *C NMR of compound 3m
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"H NMR and *C NMR of compound 3n
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"H NMR and *C NMR of compound 30
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'"H NMR and *C NMR of compound 3p
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'"H NMR and *C NMR of compound 5a
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'"H NMR and *C NMR of compound 5b
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"H NMR and *C NMR of compound 5¢
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"H NMR and *C NMR of compound 5d
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"H NMR and *C NMR of compound Se
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"H NMR and *C NMR of compound 5f
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'"H NMR and *C NMR of compound 5g
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"H NMR and *C NMR of compound Sh
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"H NMR and *C NMR of compound 5i
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"H NMR and *C NMR of compound 5j
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"H NMR and *C NMR of compound 5k
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"H NMR and *C NMR of compound 51
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"H NMR and *C NMR of compound Sm

0060

6 —m.ov
§e6?
€59°L
899°L
9L
S8LL
€08°L
Lze'L
8€8’L
Ty
8LV
(4344
0STY
LOV'Y
LZv'y
3444
SS'y
8ELY
09,y
€LLY
6Ly

e o

el (et —

100°Z
€20,
o',
097'L
€5€L
SLEL
or'L
0L
veve
8TY'L ﬁ
ovL L]
6vL L]
181
0z8'.1
878°L]
1582
Sv8°L]
058
so8/)

=86'C

©00'L
200°L

/60
660
»¥6'0

g6l
796'L
160
200°€

0.0 -0.

60 55 50 45 40 35 30 25 20 15 10 05
f1(ppm)

80 75 70 65

8.5

9.0

9.5

10.5

0LELL—

174574

LEB' LY~
Ly9'6v"

wom.on
wwo.kv
Yov'LL

LL80LL
SELELL
9T9'SLL
EV8'SLL
99TeTL
$90°ST _.%
vLoecL
PEB0EL
LT6'0EL V.
SS8TEL
6CCEEL
9ST'EEL
r98EL

865 V9L~
6ELL9L

L£8°00C—

Br

N\/

CH,

n

180 170 160 150 140 130 120 110 100 9% 8 70 60 50 40 30 20 10
f1 (ppm)

190

220 210 200

S38



HPLC-MS chromatograms of intermediates A

[ ®+Q1:3.100 min from Sample 1 (1003) of 3+50SET.wiff (Turbo Spray), subtracted (0.788 to 0.938 min), Centroided Max. 1.4e6 cps
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HPLC-MS chromatograms of intermediates B

[ ™ Q1:0.553 min from Sample 1 (2001) of 2-50SET1.wiff (Turbo Spray), subtracted (0.620 to 0.737 min), Centroided Max. 2.0e5 cps
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HPLC-MS chromatograms of intermediates C
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HPLC-MS chromatograms of intermediates D

[ ™ +Q1: 0,586 min from Sample 1 (1002) of 2+50SET.wiff (Turbo Spray), subtracted (0.788 to 0.922 min), Centroided Max. 3.8e5 cps
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