O C The Journal of Organic Chemistry

J. Org. Chem., 1998, 63(20), 7026-7029, DOI:10.1021/j0980987b

Terms & Conditions

Electronic Supporting Information files are available without a subscription to ACS Web Editions. The American Chemical
Society holds a copyright ownership interest in any copyrightable Supporting Information. Files available from the ACS
website may be downloaded for personal use only. Users are not otherwise permitted to reproduce, republish,
redistribute, or sell any Supporting Information from the ACS website, either in whole or in part, in either machine-
readable form or any other form without permission from the American Chemical Society. For permission to reproduce,
republish and redistribute this material, requesters must process their own requests via the RightsLink permission
system. Information about how to use the RightsLink permission system can be found at
http://pubs.acs.org/page/copyright/permissions.html

ACS Publications

3 MOST TRUSTED. MOST CITED. MOST READ. Copyright © 1998 American Chemical Society



http://dx.doi.org/10.1021/issn.0022-3263
http://dx.doi.org/10.1021/jo980987b
http://pubs.acs.org/page/copyright/permissions.html
http://pubs.acs.org/

74

© 1998 American Chemical Society, J. Org. Chem., Ikeda jo980987b Supporting Info P/age 1

RECF " =0 ?
UL 27 i
Supporting Information Journal -

Nickel and Zinc-Promoted [2+2+2] Cycloaddition of Diynes and o[-

Enones
Shin-ichi Ikeda,* Hitomi Watanabe, and Yoshiro Sato

Faculty of Pharmaceutical Sciences, Nagoya City University, Tanabe-dori, Mizuho-ku,

Nagoya 467-8603, Japan

Spectral data for 2e-i, 3C NMR spectral data for 3, 7-10, 12a, and 13-17, and the

copies of *C NMR spectra for 14-17 and the aromatized compounds of 14 and 15.

2e: a colorlessoil; bp 100 °C (20 mmHg); IH NMR (270 MHz, CDCl3) § 0.12 (s, 9 H),
2.44 (t, J =2.0 Hz, 2 H), 4.21-4.26 (m, 4 H); GC/MS (EI, 70 ev) m/z (rel int) 166 (M™,
0), 151 M* - Me, 9), 121 (100); HRMS for CgH;;08i (M* - Me): calcd 151.0579,
found 151.0574.

2f: a colorless oil; R = 0.40 (hexane); '"H NMR (500 MHz, CDCl3) 6 0.12 (s, 3 H),
0.15 (s, 9 H), 0.15 (s, 3 H), 0.90 (s, 9 H), 1.02 (s, 3 H), 1.04 (s, 3H),2.19 (d, J =
16.7 Hz, 1 H), 2.34 (d, /= 16.7 Hz, 1 H), 2.36 (d,/=2.1 Hz. 1 H), 423 (d, J = 2.1
Hz, 1 H); GC/MS (EI, 70 eV) m/z (rel int) 322 (M™, 1), 265 (100); HRMS for
C18H34OSi2 (M*): caled, 322.2148; found, 322.2144.

2g: a colorless oil; Ry = 0.40 (hexane); 'H NMR (500 MHz, CDCl3) 8 0.11 (s, 3 H),
0.15 (s, 3 H), 0.15 (s, 9 H), 0.90 (s, 9 H,), 1.02 (s, 3 H), 1.04 (s, 3 H), 1.96 (t, J =
2.8 Hz, 1 H), 2.18 (dd, J = 16.7, 2.8 Hz, 1 H), 2.31 (dd, J =16.7, 2.8 Hz, 1 H), 4.18
(s, 1 H); GC/MS (EL 70 eV) m/z (rel int) 322 (M*, 0), 265 (100); HRMS for
C17HélOSi2 (M* - Me), caled: 307.1913, found: 307.1887.

2h: a colorless oil; Ry= 0.37 (hexane); 'H NMR (400MHz, CDCl5) 6 -0.05 (s, 3 H),
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-0.01 (s, 3 H), 0.00 (s, 9 H), 0.75 (s, 9 H), 0.83 (s, 3 H), 0.85 (s, 3 H), .64 t J=
2.6 Hz, 3 H), 1.93 (dq, J = 16.3,2.6 Hz, 1 H), 2.09 (dq, J = 16.3, 2.6 Hz, 1 H), 4.03
(s, 1 H); GC/MS (EI, 70 eV) m/z (rel int) 336 (M*, 0), 279 (20), 147 (100); HRMS for
C15H330Si; (M* — Me) caled 321.2070; found 321.2057.
2i: a colorless oil; Re=0.14 (hexane:AcOEt = 19:1); 'H NMR (400 MHz, CDCl3) 6
0.12 (s, 3 H), 0.15 (s, 9 H), 0.16 (s, 3 H), 0.91 (s, 9 H), 0.95 (s, 3 H), 0.99 (s, 3 H),
1.98 (t, J = 2.7 Hz, 1 H), 2.13 (d, J = 16.8 Hz, 1 H), 2.21 (ddd, J=17.4,55,27 Hz,
1 H),2.29 (t, J = 16.8 Hz, 1 H), 2.49 (ddd, J = 17.4,5.5,2.7Hz, 1 H), 3.74 (t, J =
5.5 Hz, 1 H); GC/MS (EIL 70 eV) m/z (rel int) 336 (M*, 0), 279 (M" - ‘Bu, 83), 73
(100); HRMS for C;5sH,70Si (M* - 'Bu): caled, 279.1600; found, 279.1599.
3: 13C NMR (67.9 MHz, CDCl3) 8 13.96, 26.63, 40.11, 40.45, 60.38, 61.83, 124.12,
124.22, 127.64, 136.44, 140.70, 145.82, 171.23, 197.77.
7: 13C NMR (67.9 MHz, CDCl3) § 26.65, 73.10, 73.26, 120.85, 120.97, 127.98,
136.78, 139.84, 144.46, 197.45.
8: 1>C NMR (67.9 MHz, CDCl3) & 22.77, 22.91, 26.45, 29.31, 29.56, 125.36,
129.15, 129.24, 134.68, 137.36, 143.13, 198.11.
9: 13C NMR (67.9 MHz, CDCls) 5 13.93, 23.25, 29.80, 39.07, 39.77, 40.42, 60.31,
61.74, 122.73, 124.33, 131.79, 138.76, 143.72, 146.33, 171.23, 198.08.

~ 10: 13C NMR (67.9 MHz, CDCl3) § 14.00, 20.99, 31.23, 38.24, 38.69, 47.32, 58.98,
61.60, 116.28, 117.36, 135.69, 140.04, 171.07, 171.18, 201.51.
12a: 13C NMR (125.7 MHz, CDCl3) 8 14.48, 24.49, 29.88, 72.53, 73.80, 117.96,
129.13, 136.78, 138.04, 139.65, 142.47, 201.33. ,
13: 13C NMR (125.7 MHz, CDCl3) & —1.08, 26.26, 27.84, 48.86, 69.92, 70.87,
114.61, 123.47, 136.86, 147.24, 210.28. |
5-Acetly-4-(trimefhylsilyl)isobenzofuran: 13C NMR (125.7 MHz, CDCl3) &
1.82, 28.50, 72.54, 74.84, 120.99, 127.73, 134.36, 141.92, 145.19, 146.63, 202.42.
14: 1>*C NMR (100.5 MHz, CDCl3) 8 —4.65, -4.27, -0.65, 18.19, 20.40, 25.90,
26.17, 28.16, 41.35, 43.88, 49.49, 80.88, 117.14, 125.07, 143.38, 147.35, 211.57.
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5-Acetyl-1-[(tert-butyldimethylsilyl)oxy]-2,2-dimethyl-4-(trimethylsilyl)-
indan: >*C NMR (100.5 MHz, CDCl3) & —4.62, —4.14, 2.09, 18.20, 21.01, 25.92,
26.44, 28.95, 42.50, 47.50, 82.48, 123.95, 126.05, 136.48, 146;31, 148.33, 148.44,
203.99.

15: 3C NMR (127.5 MHz, CDCls) § [-3.87 (major), —3.59 (minor)], [-3.35 (minor),
-2.97 (major)], [-2.67 (major), —2.51 (minor)], [0.23 (minor), 0.82 (major)], [18.68.
(major), 18.71 (minor)], [22.62 (major), 22.86 (minor)], 24.93, [25.97 (minor), 26.08
(major)], [26.97 (minor), 27.22 (major)], [28.03 (major), 28.23 (minor)], [40.52
(minor), 41.93 (major)), [42.46 (major), 43.96 (minor)], [49.51 (minor), 51.53
(major)], [81.12 (major), 82.26 (minor)], [115.43 (minor), 118.53 (major)], [139.16
(major), 141.14 (minor)], [153.93 (major), 154.59 (minor)], [210.08 (minor), 212.35 |
(major)]. . '
6-Acetyl-1-[(tert-butyldimethylsilyl)oxy]-2,2-dimethyl-7-(trimethylsilyl)-
indan: 13C NMR (100.4 MHz, CDCl3) § -3.34, -2.52, 3.58, 18.69, 22.76, 25.46,
26.13, 26.60, 28.86, 43.97, 84.76, 125.71, 128.95, 139.16, 144.52, 148.31, 153.02,
202.74.

16: 13C NMR (100 MHz, CDCl5) & [-4.13 (minor), —3.26 (major)], [-3.11 (major),
~2.99 (minor)], [0.00 (major), 0.67 (minor)], 18.36, [19.24 (major), 19.35 (minor)],
[22.36 (minor), 22.63 (major)], 25.02, [25.66 (major), 25.77 (minor)], [27.47 (major),
27.50 (minor)], [32.40 (minor), 32.59 (major)], [38.84 (majof), 39.15 (minor)], [41.13
(minor), 42.00 (major)], [50.19 (major), 52.37 (minor)], [81.07 (minor), 82.43
(major)], [123.40 (minor), 124.90 (major)], [126.34 (major), 126.55 (minor)], [132.59
(minor), 134.14 (major)], [154.48 (minor), 154.93 (major)], [210.54 (minor), 212.38
(major)]. |

17: '3C NMR (67.8 MHz, CDCl3) § —4.90, —4.08, ~2.30, 0.63, [17.88 (major), 18.01
(minor)], [25.81 (major), 26.00 (minor)], 28.61, 29.08, 36.64, 37.83, 44.78, 48.91,
75.44, 122.70, 129.43, 135.24, 145.53, 211.71.
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