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EXPERIMENTAL SECTION

Procedures
Analytical TLC was performed using Merck glass-backed 0.2 mm silica gel 60 F-254 plates.

Visualization was done with UV light. Infrared spectra for neat samples were recorded on a

FTIR instrument. NMR spectra were recorded for 'H at 270 MHz or 400 M Hz, for “CNMR at
67.9 MHz or 100 MHz at 25 °C. Chemical shifts for *H and **C were referenced to CHCl3 and
CDCl3, respectively. Low-resolution mass spectra were recorded on a GC-MS instrument
equipped with a CP-Sil 8 CB capillary column (30 m x 0.25 mm, 0.25 um) operating at an
ionization energy of 70 eV. The oven temperature was 70-300 °C or 40-300 °C. High
resolution MS was obtained using FAB+ ionization and the indicated values are calculated
from the produced (M *+H) ion.
Materials

Palladium(ll) acetate was purchased from Merck, tri-t-butylphosphonium tetrafluoroborate
from Strem, tetrabutylammoniumchloride and 1,3-bis(di phenyl phosphino)propane from Fluka.
Anhydrous DMF, pyridine, and 1,4-dioxane were obtained from Aldrich. All other reagents
were purchased from commercial sources and used as received. Substituted o-bromostyrene 1c-
f and o-chlorostyrene 4b-e were synthesized according to the literature.! Olefins 1g,h** were
prepared by Heck coupling of o-bromopheny! iodide.? The triflates 5b-d were synthesized
according to the method for 5a.* Compounds lab, 2a,'b,* 2¢,°d° 2f'g° 2j’, 4a are
commercially available and 1e,® 1f,° 1g,h, 2e,° 2i,** 3g,h," 4b,*® 4e,** 5a, 5¢,>® 5d,*" are all
known structures. The data of *"H NMR for 4b was found not consistent with the literature
report™ but the **C NMR was in accordance with the report. We have included the NMR and
GC-MS of 4b and also of 4e, which was reported without detailed data in a patent™®. All other
known products gave satisfactory analytical data corresponding to the reported literature

values. The spectroscopic and analytical data are provided below for al new compounds.
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Spectroscopic and analytical data for new compounds

2-Bromo-4-methyl-1-vinyl-benzene (1c)
oo
Br
Following the literature method,” the product was purified over silicagel (pentane as eluent) to
afford the title product as a colorless oil (93%). *H NMR (400 MHz, CDCl3): d 2.32 (s, 3H),
5.32 (dd, J = 10.8, 1.1 Hz, 1H), 5.67 (dd, J = 17.4, 1.1 Hz, 1H), 7.04 (dd, J= 17.4, 10.8 Hz,
1H), 7.07-7.12 (m, 1H), 7.39 (d, J = 0.8 Hz, 1H), 7.45 (d, J = 8.0 Hz, 1H); *C NMR (100
MHz, CDCly): 6 20.7, 115.7, 123.4, 126.4, 128.3, 133.2, 134.5, 135.5, 139.3; MS (nV/z, relative

intensity) 198 ((M*+2), 98), 196 (M*, 100); Anal. Calcd for CoHgBr: C, 54.85; H, 4.60; Found:

C, 54.82; H, 4.61.

2-Bromo-5-fluoro-1-vinyl-benzene (1d)
o6
Br
Following the literature method, the product was purified over silicagel (pentane as eluent) to
afford the title product as a colorless oil (60%). *H NMR (400 MHz, CDCls): ¢ 5.42 (d, J =
11.0 Hz, 1H), 5.70 (d, J = 17.4 Hz, 1H), 6.86 (ddd, J = 8.8, 7.9, 3.1 Hz, 1H), 7.00 (ddd, J =
17.4,11.0, 1.5 Hz, 1H), 7.25 (dd, J = 9.7, 3.1 Hz, 1H), 7.49 (dd, J = 8.8, 5.3 Hz, 1H). ®*C NMR
(100 MHz, CDCl3): 6 113.5 (d, Jc.r = 23.7 Hz), 116.4 (d, Jc.r = 22.2 Hz), 117.7,117.9, 134.1
(d, Jcr = 8.4 Hz), 135.2, 139.3 (d, Jc-r = 6.9 HZ), 162.2 (d, Jc.r = 244.7 HZ); MS (m/z, relative
intensity) 202 (M*+2), 100), 200 (M*, 98); Anal. Calcd for CgHeBrF: C, 47.80; H, 3.01;

Found: C, 47.96; H, 3.17.



4-Fluoro-7-methyl-indanone (2h)

o)
Following the general procedure and purification over silica gel gave a white solid (56.2 mg,
34% yield), *H NMR (400 MHz, CDCls): 6 2.57 (s, 3H), 2.65-2.71 (m, 2H), 3.05-3.10 (m, 2H),
7.03-7.15 (m, 2H); *C NMR (100 MHz, CDCl3): 6 17.5, 20.9, 36.4, 119.9 (d, Jo.r = 19.9 Hz),
130.7 (d, Je.r = 6.1 Hz), 134.3 (d, Jc.r = 3.1 HZ), 136.4 (d, Je.r = 3.1 HZ), 141.2 (d, Jcr = 19.1
Hz), 158.2 (d, Jc.r = 245.4 Hz), 206.7; IR: 1716 cmt MS (mVz, relative intensity) 164 (M,

100), 135 (63); Anal. Calcd for C1oHoFO: C, 73.16; H, 5.53. Found: C, 72.91; H, 5.56.

2-Chloro-4-fluoro-1-methyl-3-vinyl-benzene (4c)

E
X

Cl

Following the literature method, the product was purified over silicagel (pentane as eluent) to
afford the title product as a colorless oil (78%). *H NMR (400 MHz, CDCl3): 6 2.35 (s, 3H),
5.64 (m, 1H), 5.93 (m, 1H), 6.84 (dd, J = 18.0, 11.9 Hz, 1H), 6.91 (dd, J = 10.4, 8.5 Hz, 1H),
7.07 (dd, J = 8.5, 5.9 Hz, 1H). *C NMR (100 MHz, CDCl3): 6 20.4, 113.9 (d, Jcr = 22.9 Hz),
122.0 (d, Jc.r = 10.7 Hz), 124.3 (d, Jcr = 14.5 HZz), 128.4, 129.5 (d, Jc.r = 9.2 Hz), 132.3,
134.2, 159.6 (d, Jc.r = 248.5 Hz). MS (m/z, relative intensity) 172 (M*+2), 35), 170 (M*, 100);

Anal. Calcd for CoHsCIF: C, 63.36; H, 4.73. Found: C, 63.40; H, 4.69.

2-Chloro-5-trifluoromethyl-1-vinyl-benzene (4d)

F3C@
Cl



Following the literature method, the product was purified over silica gel (pentane as eluent) to
afford the title product as a colorless oil (89%). 'H NMR (400 MHz, CDCl3): 6 5.50 (d, J =
11.0, 0.6 Hz, 1H),5.82 (d, J=17.4, 0.6 Hz, 1H), 7.09 (d, J = 17.4, 11.0 Hz, 1H), 7.38-7.50 (m,
2H), 7.79 (br s, 1H). *C NMR (100 MHz, CDCls): § 118.4, 123.5, 123.7 (q, Jc.r = 271.5 Hz,
CFy), 125.2, 1294 (q, Jcr = 32.1 Hz), 130.1, 132.1, 136.48, 136.52; MS (m/z, relative
intensity) 208 ((M*+2), 35), 206 (M*, 100); Anal. Calcd for CsHgCIFs: C, 52.32; H, 2.93.

Found: C, 52.55; H, 3.06.

Trifluoro-methanesulfonic acid 2-bromo-5-fluoro-phenyl ester (5b)
F oTf
L,
Following the literature method® and purification over silica gel with CH,Cl, to give the
product as a colorless ail, yield 95%. *H NMR (270 MHz, CDCls): 6 7.05 (ddd, J=8.9, 7.6, 2.8
Hz, 1H), 7.14 (dd, J = 8.2, 2.8 Hz, 1H), 7.67 (dd, J = 8.9, 5.6 Hz, 1H); *C NMR (67.9 MHz,
CDCl3): 6 110.7 (d, Jo.r = 3.7 Hz), 111.4 (d, Jo.r = 26.8 Hz), 117.1 (d, Jo.r = 23.2 HZ), 118.5
(0, Jor = 320.9 Hz), 134.8 (d, Jor = 8.5 Hz), 147.0 (d, Jo.r = 11.0 HZ), 161.6 (d, Jo.r = 251.3
Hz); MS (m/z, relative intensity) 324 ((M*+2), 98), 322 (M", 100); Anal. Calcd for

C/H/BrF,0sS:; C, 26.02; H, 0.94; Found: C, 26.15; H, 1.05.

1-[1-(2-Bromo-phenyl)-vinyl]-pyrrolidin-2-one (7a)
Br

Cr
o)
Following the general procedure and subsequent purification over silica gel with eluent of
60:40:5 hexane: diethyl ether: triethylamine furnished a pale yellow liquid (356 mg, 44%
yield). 'H NMR (400 MHz, CDCl5): 6 1.98-2.10 (m, 2H), 2.47 (t, J = 8.1 Hz, 2H), 3.49 (t, J =

7.0 Hz, 2H), 4.85 (s, 1H), 5.31 (s, 1H), 7.14-7.21 (m, 1H), 7.24-7.35 (m, 2H), 7.51 (dd, J = 8.0,



0.6 Hz, 1H); 3C NMR (100 MHz, CDCl3): ¢ 18.0, 31.9, 48.5, 106.4, 121.8, 127.3, 129.5,
131.0, 132.4, 138.4, 143.1, 173.6; IR: 1708 cm'™; M'S (m/z, relative intensity) 267 (M*+2), 5),
265 (M*, 5), 186 (100); HRMS (FAB+) Calcd for Ci,H13BrNO (M*+H): 266.0181; Found:
266.0175; Anal. Cacd for C12H12BrNO: C, 73.16; H, 5.53; N, 5.26. Found: C, 72.91; H, 5.56;

N, 5.37.

1-[1-(2-Bromo-phenyl)-vinyl]-azepan-2-one (7b)
Br

DA
o)

Following the general procedure and purification over silica gel with eluent of 65:35:5 hexane:
diethyl ether: triethylamine furnished a pale yellow liquid (423 mg, 48% yield). *H NMR (400
MHz, CDCls): 6 1.74 (br s, 6H), 2.50-265 (m, 2H), 3.55-3.65 (m, 2H), 5.19 (s, 1H), 5.34 (s,
1H), 7.10-7.16 (m, 1H), 7.28 (ddd, J = 7.5, 7.5, 1.2 Hz, 1H), 7.42 (dd, J=7.5, 1.2 Hz, 1H), 7.51
(dd, J = 7.5, 1.2 Hz, 1H); *C NMR (100 MHz, CDCls): § 23.3, 28.6, 29.7, 37.6, 51.9, 113.0,
121.0, 127.2, 129.2, 131.6, 132.9, 139.3, 148.2, 175.1; IR: 1666 cm™; MS (m/z, relative
intensity) 295 ((M*+2), 10), 293 (M*, 9), 214 (100); HRMS (FAB+) Calcd for Cy4H:7,BrNO
(M¥+H): 294.0494; Found: 294.0490; Anal. Calcd for Ci4H16BrNO: C, 57.16; H, 5.48; N, 4.76.

Found: C, 56.98; H, 5.54; N, 4.83.

1-[1-(2-Bromo-5-fluoro-phenyl)-vinyl]-pyrrolidin-2-one (7c)

Br
X
° F
Following the general procedure and purification over silica gel with eluent of 65:35:5 hexane:

diethyl ether: triethylamine furnished a pale yellow liquid (222 mg, 26% yield). *H NMR (400

MHz, CDCl3): 5 2.02-2.14 (m, 2H), 2.46 (t, J = 8.1 Hz, 2H), 3.55 (t, J = 7.2 Hz, 2H), 4.81 (s,



1H), 5.21 (s, 1H), 6.87-6.96 (m, 1H), 7.06 (dd, J = 8.8, 3.1 Hz, 1H), 7.45 (dd, J = 8.8, 5.3 Hz,
1H); 3C NMR (100 MHz, CDCly): 6 18.0, 31.7, 48.5, 106.1, 116.0, 116.5 (d, Jor = 22.2 H2),
118.1 (d, Jor = 23.7 Hz), 133.6 (d, Jo.r = 8.4 Hz), 140.3 (d, Jor = 7.6 Hz), 142.5, 161.6 (d, Jor
= 246.2 Hz), 173.4; IR: 1708 cm™; MS (m/z, relative intensity) 285 ((M*+2), 2), 283 (M*, 2),
204 (100); HRMS (FAB+) Calcd for Ci,H1BrFNO (M*+H): 284.0086; Found: 284.0063;

Anal. Calcd for C1,H1,BrNO: C, 50.73; H, 3.90, N, 4.93. Found: C, 50.58; H, 4.00; N, 5.02.

1-[1-(2-Bromo-5-fluoro-phenyl)-vinyl]-azepan-2-one (7d)
Br

CL,

Following the general procedure and purification over silica gel with eluent of 65:35:5 hexane:

F

diethyl ether: triethylamine furnished a pale yellow liquid (415 mg, 33% yield). *H NMR (400
MHz, CDCls): 6 1.75 (br s, 6H), 2.50-2.65 (m, 2H), 3.55-3.70 (m, 2H), 5.16 (d, J = 0.6 Hz,
1H), 5.34 (d, J = 0.6 Hz, 1H), 6.81-6.89 (m, 1H), 7.14 (dd, J = 9.2, 2.9 Hz, 1H), 7.44 (dd, J =
8.8, 5.3 Hz, 1H); 3C NMR (100 MHz, CDCly): 6 23.2, 28.7, 29.7, 37.4, 52.4, 113.0, 115.0 (d,
Jor = 2.1 Hz), 1164 (d, Jcr = 22.2 Hz), 118.5 (d, Jcr = 23.7 Hz), 134.1 (d, Jc.r = 8.4 H2),
141.3 (d, Jor = 7.7 HZ), 148.0, 161.7 (d, Jor = 245.5 Hz), 175.0; IR: 1665 cm™; MS (m/z,
relative intensity) 313 ((M*+2), 10), 311 (M*, 10), 232 (100); HRMS (FAB+) Calcd for
C14H16BrFNO (M*+H): 312.0399; Found: 312.0401; Anal. Calcd for C14H1sBrFNO: C, 53.86;

H, 4.84; N, 4.49. Found: C, 54.01; H, 4.95; N, 4.67.
1-[1-(2-Bromo-4-methyl-phenyl)-vinyl]-azepan-2-one (7f)
r

@]
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Following the general procedure and purification over silica gel with gradient eluent of 20:80:5
to 65:35:5 hexane: diethyl ether: triethylamine furnished a pale yellow liquid (487 mg, 53%).
'H NMR (400 MHz, CDCl3): § 1.66-1.78 (m, 6H), 2.29 (s, 3H), 2.52-2.60 (m, 2H), 3.54-3.62
(m, 2H), 5.16 (s, 1H), 5.30 (s, 1H), 7.07 (dd, J = 7.8, 0.6 Hz, 1H), 7.29 (d, J = 7.8 Hz, 1H),
7.33 (d, J = 0.6 Hz, 1H); *C NMR (100 MHz, CDCl3): 6 20.7, 23.3, 28.6, 29.8, 37.6, 51.8,
112.8, 120.7, 128.1, 131.4, 133.4, 136.3, 139.5, 148.0, 175.1; IR: 1664 cm™; MS (m/z, relative
intensity) 309 (M*+2), 7), 307 (M", 6), 228 (100); HRMS (FAB+) Calcd for CysH;9BrNO
(M*+H): 308.0650; Found: 308.0647; Anal. Calcd for C1sH1sBrNO: C, 58.45; H, 5.89; N, 4.54.

Found: C, 58.68; H, 5.77; N, 4.47.

1-[1-(1-Bromo-naphthalen-2-yl)-vinyl]-pyrrolidin-2-one (79)

SORs

Following the general procedure and purification over silica gel with 50:50:5 hexane: diethyl
ether: triethylamine furnished a pae yellow liquid (576 mg, 61 %). H NMR (270 MHz,
CDCly):  1.90-2.15 (m, 2H), 2.50 (t, J = 8.0 Hz, 2H), 3.52 (t, J = 7.0 Hz, 2H), 4.95 (s, 1H),
5.50 (s, 1H), 7.43 (d, J = 8.3 Hz, 1H), 7.46-7.64 (m, 2H), 7.76-7.88 (m, 2H), 8.33 (d, J = 8.3
Hz, 1H); *C NMR (100 MHz, CDCl5): § 18.0, 31.9, 48.5, 106.7, 122.2, 126.8, 127.5, 127.62,
127.68, 128.01, 128.08, 132.0, 133.9, 136.5, 143.7, 173.7; IR: 1702 cm™; MS (m/z, relative
intensity) 318 ((M*+2)+H), 1), 316 ((M™+H), 1), 236 (100); HRMS (FAB+) Calcd for
CisH1sBrNO (M™+H): 316.0337; Found: 316.0344; Anal. Calcd for C16H14BrNO: C, 60.68; H,

4.46; N, 4.43. Found: C, 60.78; H, 4.46; N, 4.43.

1-[1-(2-Bromo-naphthalen-2-yl)-vinyl]-azepan-2-one (7h)
Br 0
@
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Following the general procedure and purification over silica gel with 50:45:5 hexane: diethyl
ether: triethylamine furnished a white solid (807 mg, 78 %). *H NMR (270 MHz, CDCls): §
1.74 (br s, 6H), 2.50-2.65 (m, 2H), 3.55-3.75 (m, 2H), 5.26 (s, 1H), 5.47 (s, 1H), 7.40-7.63 (m,
3H), 7.79 (m, 2H), 8.34 (d, J = 8.5 Hz, 1H); *C NMR (100 MHz, CDCly): 6 23.3, 28.6, 29.7,
37.6, 51.8, 113.5, 121.3, 126.6, 127.4, 127.7, 128.0, 128.7, 132.1, 133.9, 137.7, 148.7, 175.1,
IR: 1663 cm'Y; MS (nVz, relative intensity) 346 (((M*+2)+H), 1), 316 (M*+H), 1), 264 (M%),
100); HRMS (FAB+) Calcd for CigH1gBrNO (M*+H): 344.0650; Found: 344.0661; Anal.
Calcd for C16H14BrNO: C, 62.80; H, 5.27; N, 4.07. Found: C, 62.84; H, 5.39; N, 4.13.

1-(3-Oxo-indan-1-yl)-pyrrolidin-one (8a)

Cry

o)
Following the general procedure at a 0.64 mmol scale and purification over silicagel with 1:99
methanol : dichloromethane furnished a white solid (76 mg, 58% yield). '"H NMR (400 MHz,
CDCl3):  1.90-2.10 (m, 2H), 2.50 (d, J = 7.6 Hz, 1H), 2.52 (dd, J = 7.6, 0.8 Hz, 1H), 2.57 (dd,
J=19.2, 3.6 Hz, 1H), 2.88 (ddd, J = 9.5, 8.2, 5.7 Hz, 1H), 3.04 (dd, J = 19.2, 8.0 Hz, 1H), 3.13
(ddd, J=9.5, 8.1, 6.3 Hz, 1H), 6.01 (dd, J = 8.0, 3.6 Hz, 1H), 7.43-7.51 (m, 2H), 7.66 (ddd, J =
8.8, 7.5, 1.3 Hz, 1H), 7.78 (m, 1H). *C NMR (100 MHz, CDCl3): § 17.9, 31.1, 40.2, 42.1,
48.9, 123.6, 125.8, 129.2, 135.3, 137.2, 152.0, 175.3, 202.8. IR: 1716, 1686 cm™*; MS (m/z,
relative intensity) 215 (M*, 100); Anal. Calced for CisH1sNO,: C, 72.54; H, 6.09; N, 6.51.

Found: C, 72.34; H, 6.17; N, 6.66.

1-(3-Oxo-indan-1-yl)-azepan-one (8b)



>
Cry
o)
Following the general procedure at a 0.50 mmol scale and purification over silicagel with 3:97
methanol: dichloromethane, then 10:90 ethyl acetate: diethyl ether furnished a white solid (58
mg, 47% vield). *H NMR (400 MHz, CDCl3): 6 1.34-1.54 (m, 2H), 1.58-1.80 (m, 4H), 2.44
(dd, J = 19.4, 3.6 Hz, 1H), 2.56-2.68 (m, 2H), 2.94 (t, J = 5.1 Hz, 2H), 3.04 (dd, J = 19.4, 7.8
Hz, 1H), 6.46 (dd, J = 7.8, 3.6 Hz, 1H), 7.40-7.50 (m, 2H), 7.60-7.67 (m, 1H), 7.77 (d, = 7.7
Hz, 1H). **C NMR (100 MHz, CDCl3): 6 23.4, 29.5, 29.9, 37.5, 40.9, 44.0, 51.4, 123.5, 126.0,
129.0, 135.2, 137.8, 153.2, 176.6, 203.4. IR: 1716, 1643 cm™; MS (m/z, relative intensity) 243
(M*, 100); Anal. Calcd for CisH17NO,: C, 74.05; H, 7.04; N, 5.76. Found: C, 73.84; H, 7.04;

N, 5.71.

1-(6-Fluoro-3-oxo-indan-1-yl)-pyrrolidin-one (8c)

F\©;>

0

Following the general procedure at a 0.61 mmol scale and purification over silica gel with
gradient eluent of 70:30 ethyl acetate: petroleum ether to 100% ethyl acetate furnished awhite
solid (70 mg, 48% yield). *"H NMR (400 MHz, CDCl3):  1.92-2.10 (m, 2H), 2.44-2.52 (m,
2H), 2.57 (dd, J = 19.2, 3.7 Hz, 1H), 2.85-2.95 (m, 1H), 3.03 (dd, J = 19.2, 8.1 Hz, 1H), 3.11-
3.20 (m, 1H), 5.92-6.00 (m, 1H), 7.10 (d, J = 8.1 Hz, 1H), 7.16 (ddd, J = 10.2, 8.4, 1.7 Hz, 1H),

7.77 (dd, J = 8.4, 5.3 Hz, 1H). *C NMR (100 MHz, CDCls): 6 17.8, 30.9, 40.2, 42.0, 48.5,

112.4 (d, Jor = 22.2 Hz), 117.6 (d, Jor = 23.7 Hz), 126.0 (d, Je.r = 9.9 Hz), 133.5, 155.1 (d,

S10



Jor = 9.2 Hz), 167.4 (d, Jor = 257.0 Hz), 175.3, 200.7. IR: 1716, 1696 cm™; MS (m/z, relative
intensity) 233 (M*, 100); Anal. Calcd for Ci3H1FNO2: C, 66.94; H, 5.19; N, 6.01. Found: C,

66.84; H, 5.28; N, 6.00.

1-(6-Fluoro-3-oxo-indan-1-yl)-azepan-one (8d)

Following the general procedure at a 0.82 mmol scale and purification over silica gel with
gradient eluent of 30:70 to 60:40 ethyl acetate: petroleum ether furnished a white solid (111
mg, 52% yield). '"H NMR (400 MHz, CDCl3): 6 1.40-1.58 (m, 2H), 1.66-1.82 (m, 4H), 2.49
(dd, J = 19.4, 3.8 Hz, 1H), 2.60-2.68 (m, 2H), 2.94-3.00 (m, 2H), 3.06 (dd, J = 19.4, 7.9 Hz,
1H), 6.38-6.47 (m, 1H), 7.10-7.20 (m, 2H), 7.79 (dd, J = 8.4, 5.2 Hz, 1H). *C NMR (100
MHz, CDCly): 6 23.3, 29.5, 29.8, 37.4, 41.0,44.1, 51.2, 112.5 (d, Jc.r = 22.9 Hz), 117.4 (d, Jc
£ = 23.7 Hz), 125.9 (d, Jo.r = 9.9 Hz), 134.1, 156.4 (d, Jo.r = 9.2 Hz), 167.4 (d, Jo.r = 256.9
Hz), 176.6, 201.3. IR: 1718, 1644 cm™*; MS (m/z, relativeintensity) 261 (M*, 100); Anal. Calcd

for C1sH16FNO,-1/2H,0: C, 66.65; H, 6.34; N, 5.18. Found: C, 66.63; H, 5.97; N, 5.21.

1-(5-Methyl-3-oxo-indan-1-yl)-azepan-one (8f)

o

Following the general procedure at a 0.80 mmol scale and purification over silica gel with

70:30 ethyl acetate: petroleum ether and purification furnished a white solid (113 mg, 55%
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yield). *H NMR (400 MHz, CDCl3): 6 1.38-1.48 (m, 2H), 1.62-1.76 (m, 4H), 2.40 (s, 3H), 2.41
(dd, J = 19.2, 3.5 Hz, 1H), 2.57-2.64 (m, 2H), 2.88-2.96 (m, 2H), 3.02 (dd, J = 19.2, 7.3 Hz,
1H), 6.36-6.43 (m, 1H), 7.34 (d, J = 7.9 Hz, 1H), 7.44 (d, J = 7.9 Hz, 1H), 7.54 (s, 1H). °C
NMR (100 MHz, CDCl3): 6 20.9, 23.1, 29.2, 29.6, 37.3, 41.0, 43.6, 50.9, 123.1, 125.4, 136.2,
137.7, 138.9, 150.3, 176.2, 203.2. IR: 1718, 1636 cm™; M'S (m/z, relative intensity) 257 (M*,
100); Anal. Calcd for CigH1oNO,: C, 74.68; H, 7.44; N, 5.44. Found: C, 74.51; H, 7.44; N,
5.44.

1-(1-Oxo0-2,3-dihydro-1H-cyclopenta[a]naphthalen-3-yl)-pyrrolidin-2-one (89)

oX

Following the general procedure at a 0.80 mmol scale and purification over silicagel with ethyl
acetate furnished a white solid (179 mg, 84% yield). *H NMR (400 MHz, CDCls): 6 1.90-2.06
(m, 2H), 2.51 (t, J= 8.0 Hz, 2H), 2.66 (dd, J = 18.8, 3.2 Hz, 1H), 2.80-2.90 (m, 1H), 3.08-3.20
(m, 2H), 6.07 (dd, J = 7.7, 3.2 Hz, 1H), 7.46 (d, J = 8.2 Hz, 1H), 7.54-7.64 (m, 1H), 7.65-7.72
(m, 1H), 7.90 (d, J = 8.2 Hz, 1H), 8.10 (d, J = 8.4 Hz, 1H), 9.11 (d, J = 8.4 Hz, 1H). *C NMR
(100 MHz, CDCl3): 6 17.8, 31.0, 40.6, 42.1, 48.6, 122.1, 124.3, 127.4, 128.1, 128.7, 129.3,
131.6, 133.4, 136.6, 154.7, 175.4, 203.2. IR: 1701, 1685 cm™; M'S (m/z, relative intensity) 265
(M*, 100); Anal. Calcd for Ci7H1sNO,-H,0: C, 72.07; H, 6.04; N, 4.94. Found: C, 72.07; H,

6.04; N, 5.09.

1-(1-Oxo0-2,3-dihydro-1H-cyclopenta[a]naphthalen-3-yl)-azepan-2-one (8h)

oo

o

S12



Following the general procedure at a 0.80 mmol scale and purification over silica gel with
65:35 ethyl acetate: petroleum ether furnished a white solid (207 mg, 88% yield). *H NMR
(400 MHz, CDCl3): 6 1.38-1.50 (m, 2H), 1.62-1.82 (m, 4H), 2.56 (dd, J = 19.1, 3.2 Hz, 1H),
2.62-2.72 (m, 2H), 2.92-3.02 (m, 2H), 3.16 (dd, J = 19.1, 7.6 Hz, 1H), 6.52-6.60 (m, 1H), 7.50
(d, J=8.4Hz, 1H), 7.60 (ddd, J=8.1, 7.0, 1.1 Hz, 1H), 7.66-7.74 (m, 1H), 7.91 (d, J = 8.2 Hz,
1H), 8.09 (d, J = 8.4 Hz, 1H), 9.14 (d, J = 8.2 Hz, 1H). *C NMR (100 MHz, CDCl): J 23.4,
29.5,29.9, 37.6,41.4,43.7,51.1, 122.6, 124.4, 127.4, 128.2, 128.9, 129.4, 132.3, 133.4, 136.5,
156.0, 176.7, 204.0. IR: 1699, 1643 cm™; MS (m/z, relative intensity) 293 (M*, 100); Anal.

Calcd for C1gH1gNO»: C, 77.79; H, 6.53; N, 4.77. Found: C, 77.97; H, 6.58; N, 4.86.

APPENDIX
3C NMR spectra and GC-MS chromatograms for new compounds 1c,d, 2h, 4c.d,

5b, 7a-h, 8a-h
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Chromatogram Plot

File: i:\wu_mebrstyrene.sms
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I-benzene (1d)

-viny

2-Bromo-5-fluoro-1
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Chro

matogram Plot
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4-Fluoro-8-methyl-indan-1-one (2h)
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Chromatogram Plot
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I-benzene (4c)

-viny

2-Chloro-4-fluoro-1-methyl-3
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Chromatogram Plot

File: i:\wu_clfmestyrene.sms
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I-benzene (4d)
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Chromatogram Plot

File: i:\wu_cf3clstyrene.sms
Sample: wu_CF3CIStyrene

Scan Range: 1 - 1373 Time Range: 0.00 - 12.99 min.
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d 2-bromo-5-fluoro-phenyl ester (5b)
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Chromatogram Plot

File: i:\wu_fbrphtriflate.sms
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Scan Range: 1 - 1400 Time Range: 0.00 - 12.98 min.
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inyl]-pyrrolidin-2-one (7a)

-viny

1-[1-(2-Bromo-phenyl)
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Chromatogram Plot

File: i:\wu_brvinylpyrro.sms
Sample: wu

Scan Range: 1 - 1228 Time Range: 0.00 - 11.99 min.

Sample Notes: ROUTINE

Operator: Operator
Date: 03/22/04 11:11

Spect 1
BP 186 (27088=100%) wu_BrVinylPyrro.SMS
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Chromatogram Plot

File: i:\wu_brphvinylcaprola.sms

Sample: wu_BrPhVinylCaprola

Scan Range: 1 - 1228 Time Range: 0.00 - 11.99 min.
Sample Notes: today

Operator: Operator
Date: 05/07/04 17:45

Spect 1
BP 214 (6575=100%) wu_brphvinylcaprola.sms 8.298 min. Scan: 798 Chan: 1 lon: 11517 us RIC: 22828 BC
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Chromatogram Plot

File: i:\wu_fbrpy5-11-2004002. sms
Sample: wu_FBrPyfl

Scan Range: 1 - 1188 Time Range: 0.00 - 11.99 min.

Sample Notes: Routine

Operator: Org Farm Kemi
Date: 05/11/04 16:00

Spect 1
7.548 min. Scan: 710 Chan: 1 lon: 1165 us RIC: 249796 BC
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1-[1-(2-Bromo-5-fluoro-phenyl)
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Chromatogram Plot

File: i:\wu_fbrphvinylcaprol 5-10-2004.sms

Sample: wu_FBrPhVinylCaprol Operator: Org Farm Kemi
Scan Range: 1 - 1193 Time Range: 0.00 - 11.98 min. Date: 05/10/04 22:14
Sample Notes: Routine

Spect 1
8.177 min. Scan: 785 Chan: 1 lon: 5079 us RIC: 73244 BC
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I] pyrrolidin-2-one (7€)

-viny

1-[1-(2-Bromo-4-methyl-phenyl)
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Chromatogram Plot

File: i:\wu_brmephvinylpyro.sms

Sample: wu_BrMePhVinylPyro Operator: Operator
Scan Range: 1 - 1225 Time Range: 0.00 - 11.98 min. Date: 04/27/04 22:06
Sample Notes: today

Spect 1
8.002 min. Scan: 762 Chan: 1 lon: 349 us RIC: 725713 BC
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Chromatogram Plot

File: i:\wu_mebrvinylcapl.sms

Sample: wu_MeBrVinylCapl

Scan Range: 1 - 1227 Time Range: 0.00 - 11.98 min.
Sample Notes: ROUTINE

Operator: Operator
Date: 04/28/04 16:00

Spect 1
BP 228 (2654=100%) wu_MeBrVinylCapl.SMS  8.668 min. Scan: 841 Chan: 1 lon: 21342 us RIC: 9066 BC
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I]-pyrrolidin-2-one (79)

-viny

1-[1-(1-Bromo-naphthalen-2-yl)
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Chromatogram Plot
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Chromatogram Plot
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Chromatogram Plot

File: i:\wu_215002.sms
Sample: wu_215

Scan Range: 1 - 1227 Time Range: 0.00 - 11.98 min.
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Chromatogram Plot
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Chromatogram Plot

File: i:\wu_fpyrolininanone.sms

Sample: wu_FPyrolinlnanone

Scan Range: 1 - 1227 Time Range: 0.00- 11.9
Sample Notes: ROUTINE
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Chromatogram Plot

File: i:\wu_fcaproindanone002.sms

Sample: wu_FCaprolndanone Operator: Operator
Scan Range: 1 - 1228 Time Range: 0.00 - 11.99 min. Date: 04/25/04 12:46
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Chromatogram Plot

File: i:\wu_mepyralidinoinda.sms

Sample: wu_MePyrolidinoinda

Scan Range: 1 - 1227 Time Range: 0.00 - 11.98 min.
Sample Notes: today

Operator: Operator
Date: 04/29/04 20:35

Spect 1
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dan-1-yl)-azepan-one (8f)
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Chromatogram Plot
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1-(1-Oxo0-2,3-dihydro-1H-cyclopenta[a]naphthalen-3-yl)-pyrrolidin-2-one (89)
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Chromatogram Plot
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1-(1-Oxo0-2,3-dihydro-1H-cyclopenta[a]naphthalen-3-yl)-azepan-2-one (8h)
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Chromatogram Plot
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Sample: wu_BenzoindanonCapl Operator: Operator
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3C NMR spectra and GC-MS chromatograms for known compounds 2a-g, 2i,j

and 3g,h, 4b, 4e
Indan-1-one (2a)
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Chromatogram Plot

File: i:\wu_indanone.sms
Sample: wu_Indanone

Scan Range: 1 - 1344 Time Range: 0.00 - 12.98 min.
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5,6-Dimethoxy-indan-1-one (2b)
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Chromatogram Plot
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Sample: wu_DiMethoxyIndanon
Scan Range: 1 - 1344 Time Range: 0.00 - 12.99 min.
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6-Methyl-indan-1-one (2c)

0€'Ge

N
o
©
B
<]
a

— VL
69G¥°9¢
,089°9L
8T00°LL

=
N}
&
[N}
i
©
N
h.o

00T-0 00T OPN 0'0€ 0'0F 0'0S 009 00L J@.ow 0°06 0'00T 0°0TT o.oL,

Lo b b M b b b b b b b b b e 0 |

DET : UOIIIN 4ad siaed : X

BEe B
W W w a
NN IN
NE=1= »
HrO S
[Py [=]
ooP =

N
o
~
o
Q
©
N

m%vﬁ 0'0ST 0'09T 0'0LT 0°08T 0'06T 0°00¢ 0'0TA'0ZC
I

—

0

T¢ O0¢c 6T 8T LT 9T ST vT €T ¢T TT 0T 60 80 L0 90 SO ¥0 €0 ¢0 TO

(suonng)

[ZHY] 889T688T ST
[ZH] $L¥0L8IL" 0
[sn]z €

14

89LZE

[wdd] 00T
[ZHW] €€E0€SZS 00T
DET
[51968800€°T
[sn]ov

[snlz 1T
[snl9 6

440 dWaEL

440 dWaEL
[oplsez

[oPlz oz

NO NIds

NO NIds
[zH]ST

[gpPleT

[sn]low

[ZH] $T
a-WIOJ0YOTHD

[sn]L €T

_ [Ll199L68E"6
oep esTnd o1burs
14

[sn]z 6€

[wdd]

89LZE

DET

X
XaTdWOD dT
YWN VYI1TEA

00% osdr1oE
00:2Z:LT $00T-AVH-8T

8T 0%:LT $00T-€HA-0T
suouepuISH

2Z0$00Z WOH SUOUEBPUISH

deoms” ¥
uoTInToser X
ssTnd ¥
sueosoxd ¥
squtod ¥
395330 X%

bex3y x
uteWwop X
uotjernp boe x
o1_06X

T 06X

_ 06X

snje3s duwegr
sjeqs dwey

jos dmel

106 dmel
snae3s urds
s3e3s urds
jes_utds

u3je yoof utds
06 3ooT_urds
386 utds
3JueATos

sueog

AeTop uotiExeTe™
uteb zaoey
snje3s yooT
yaptmd aar
uTewop III
OT_0633T

T4 0633I
0633
y3bueays preoTd
Juswrasdxa
s1duwes” xsbueyd
KeTep bov
s3Tun wrq

°zTs wiQ

ST3ITL wria
suoTsuswra
jewrog ®3ed
odA1 oeds

°31s oads
s3eq uoTSTASH

s3eq uotieELId
jus3uo)

ar srdwes
zoyany

sweN oTTd

---- SYHIAWYYVd NOILISINODY ----

#1037

S62



Chromatogram Plot

File: i:\wu_meindanone.sms

Sample: wu_Melndanone Operator: Andrei
Scan Range: 1 - 1344 Time Range: 0.00 - 12.98 min. Date: 02/22/04 18:33
Sample Notes: ROUTINE
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5-Fluoro-indan-1-one (2d)
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Chromatogram Plot
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2,3-Dihydro-cyclopenta[]Jnaphthalene-1-one (2e)

DET : UOIIIN 4ad siaed : X
RRRRRE & S
& 8 35 BIBNB G & <
5 8 28 REEBIR Q 2
g & aa €a38RS g 5
S w ~N©
owo._ql ,o 00T 0°0C 00 ﬁd# 0'0S 009 002 Jﬁ‘ow 006 0'00T 0°'0TT QOM Ra._” o\.ov.ﬁ 0'0ST o.iom: 0'0LT 0°08T 0'06T 0°'00Z 0'0TC 0°02C
il b b b b b b b b b b b b b b b b b b b b b b
kb TR N " y & " m ™y m Ak " g
el " IO o, A oo " i ! fv S fo
£ ~
.-
Fo =
e O
E 2 [ZHY] 889T688T ST = deems_x
E ~ [ZH] $LPOL8IL" O = uotanToseI ¥
Fo [snlz g = ssTnd x
Fio = sueosaxd x
£ 89LZE = saurod x
E [wdd] 00T = 398330 X
£ [ZHW] €€€0€SZS 00T = baiz ¥
£ O€T = uTRWOP_X
F@ [51968800€°T = uoTjeanp boe x
E [sn]oy = o1_06X
E [snlz 1T = I 06X
Fo [snlg*6 = _ 06X
S 440 dWal = snje3s_dwey
E 440 dWal = s3e3s_duey
E [oPlsz = jes_duweg
o [oplz 0z = 306 duweg,
Fo NO NIdS = snje3s_urds
E NO NId&S = e3e3s_urds
£ [ZH]ST = _ 3es_urds
£ [gP] €T = wu33e_3oor_urds
Fo [sn]o% = 06 00T _utds
Fo [ZH]IST = 386 utds
£ Q-WIOJOJOTHO = jusaTos
E zIS = sueos
£ [s]z =AeTep uoTjexeTay
EC o€ = uteb zadey
£ F1aT = snje3s oo
£ [snlT9 = yaptad_aar
E HT = utewop III
Fo [sn]1T9 = o1_063aI
Lo [sn]8T = TU 0633
E [sn]L €T = _ 063
E _ [1199.68£°6 = u3buexls pIeTd
E osp esTnd o1burs = Juswtaedxa
£ y = orduwes zsbueyp
Fe [snlz 65 = KeTop boy
£ [wdd] = s3TUN WIQ
F 89LZE = sz1s wia
g DET = ST3ITL wid
ro X = suoTsuswTa
E XET4HOD AT = jewzog ejeq
E AN VITEQ = sdAy oads
S 00% °sdTToE = s31s oods
PP 20:ZS:9T $00Z-AVH-8T = 93BQ UOTSTASY
E 20:90:8T $00Z-¥VW-£ = ©38Q UOTIESID
Ere = 3usjuo)
N suoydeN = ar srdwes
o = zoyany
E €°€0€0500Z WOg ououdeN = sweN Tt
Fr ---- SYELIWVIVA NOILISINGOV ----
W
s & -

S66



Chromatogram Plot
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Chromatogram Plot
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Sample: wu_3_methylindanone

Scan Range: 1 - 1341 Time Range: 0.00 - 12.98 min.
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4-Fluoro-indan-1-one (29)
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Chromatogram Plot

File: i:\wu_4findanone001.sms
Sample: wu_4FIndanone

Scan Range: 1 - 1232 Time Range: 0.00 - 11.99 min.

Sample Notes: ROUTINE
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5-Trifluoromethyl-indan-1-one (2i
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Chromatogram Plot

File: i:\wu_cf3indanone.sms

Sample: wu_CF3Indanone Operator: Operator
Scan Range: 1 - 1230 Time Range: 0.00 - 11.98 min. Date: 05/14/04 17:59
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6,7-Dihydro-indeno[5,6-d][1,3]dioxol-5-one (2))
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Chromatogram Plot
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Sample: wu_OCH20QIndanone

Scan Range: 1 - 1232 Time Range: 0.00 - 11.99 min.
Sample Notes: ROUTINE
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(3-Oxo0-1,3-dihydro-isobenzofuran-1-yl)acetonitrile (3g)
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Chromatogram Plot

File: i:\wu_173.sms

Sample: wu_173 Operator: Operator
Scan Range: 1 - 1344 Time Range: 0.00 - 12.99 min. Date: 03/25/04 10:39
Sample Notes: ROUTINE
Spect 1
BP 133 (175578=100%) wu_173.SMS 7.659 min. Scan: 724 Chan: 1 lon: 855 us RIC: 360744 BC
100% 133 -
75% 4
50%] .
25%] .
] 105
] 77
150
‘ 174
wlad L o o
1bo 200 300 4do 500
m/z
MCounts RIC all wu_173.SMS -
1.5 .
1.04 -
0.5 -
4 | 4
0.0 - . |
"2ls "slo’ s 10 1d5
minufes
Segment 1 Segment 2
Scans 151 414 706 956 1287

S77



(3- Oxo-1,3-dihydro-isobenzofuran-1-yl)-acetic acid methyl ester (3h)
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Chromatogram Plot

File: i:\wuf3 3-31-2004.sms

Sample: wuf3 Operator: Org Farm Kemi
Scan Range: 1 - 1191 Time Range: 0.00 - 11.99 min. Date: 03/31/04 19:41
Sample Notes: Routine

Spect 1
BP 146 (11981=100%) wuf3 3-31-2004.SMS 7.011 min. Scan: 648 Chan: 1 lon: 4654 us RIC: 59022 BC
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1-Chloro-3-fluoro-2-vinyl-benzene (4b)
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Chromatogram Plot
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5-Chloro-6-vinyl-benzo[1,3]dioxole (4€e)
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Chro

matogram Plot

File: i:\wu_clvinylbenzodiol.sms

Sample: wu_ClVinylBenzodiol Operator: Operator
Scan Range: 1 - 1808 Time Range: 0.00 - 16.98 min. Date: 03/04/04 11:34
Sample Notes: ROUTINE

100%—

75%-

50%—

25%

0%~

Spect 1
BP 182 (31752=100%) wu_clvinylbenzodiol.sms 6.603 min. Scan: 601 Chan: 1 lon: 1987 us RIC: 159638 BC

182

89

63
147

125
AT | ‘\‘H e ‘ 209

160 360

560

miz

MCoun

t

RIC all wu_clvinylbenzodiol.sms

2!5 5‘.0 7‘.5 10.0 12.5

15.0

min utes

Segment 1 H Segment 2

151 414 705 995 1286

1577

Scans

S84



REFERENCES

(1)  Gagnier, S. V.; Larock, R. C. J. Am. Chem. Soc. 2003, 125, 4804-4807.

(2 Wolfe, J. P.; Rennels, R. A.; Buchwald, S. L. Tetrahedron 1996, 52, 7525-7546.

©)] Dai, M.; Liang, B.; Wang, C.; Chen, J.; Yang, Z. Org. Lett. 2004, 6, 221-224.

4) Matsumura, K.; Shimizu, H.; Saito, T.; Kumobayashi, H. Adv. Synth. Catal.
2003, 345, 180-184.

(5)  Takeuchi, R.; Yasue, H. J. Org. Chem. 1993, 58, 5386-5392.

(6) Olivier, M.; Marechal, E. Bull. Soc. Chim. Fr. 1973, 3092-3095.

(7) Nichols, D. E.; Brewster, W. K.; Johnson, M. P.; Oberlender, R.; Riggs, R. M. J.
Med. Chem. 1990, 33, 703-710.

(8) Wulff, G.; Gladow, S.; Krieger, S. Macromolecules 1995, 28, 7434-7440.

(9) Swenton, J. S.; Carpenter, K.; Chen, Y.; Kerns, M. L.; Morrow, G. W. J. Org.
Chem. 1993, 58, 3308-3316.

(10) Burckhalter, J. H.; Fuson, R. C. J. Am. Chem. Soc. 1948, 70, 4184-4186.

(11) Takeuchi, R.; Yasue, H. J. Org. Chem. 1993, 58, 5386-5392.

(12) Larock, R. C.; Varaprath, S.; Lau, H. H.; Fellows, C. A. J. Am. Chem. Soc.
1984, 106, 5274-5284.

(13) Katritzky, A. R.; Toader, D. J. Am. Chem. Soc. 1997, 119, 9321-9322.

(14) Gerlach, M.; Przewosny, M.; Englberger, W.; Reissmueller, E.; Bloms-Funke,
P.; Maul, C.; Jagusch, U.-P. In PCT Int. Appl.; (Gruenenthal G.m.b.H., Germany). Wo, 2001, p
152 pp.

(15) Matsumoto, T.; Hosoya, T.; Katsuki, M.; Suzuki, K. Tetrahedron Lett. 1991, 32,
6735-6736.

(16) Zhang, W.; Gorny, R.; Dowd, P. Synth. Commun. 1999, 29, 2903-2913.

(17) Pefia, D.; Pérez, D.; Guitian, E.; Castedo, L. J. Org. Chem. 2000, 65, 6944-
6950.

S85



