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Experimental

General. All procedures were carried out in anhydrous toluene as purchased from Aldrich, Ru3(CO)12 was purchased from Strem Chemicals and used without further purification. GC were done using a Chrompack CP 9000, carrying gas He; GC-MS spectra were carried out on a Finnigan MAT SSQ 710 instrument; GC-IR spectra on a Perkin-Elmer FT-IR System 2000; NMR spectra were recorded on a Bruker AC 200 spectrometer, SiMe4 as internal standard; structure determination of 1f was carried out on an Enraf Nonius Kappa CCD diffractometer, crystal detector distance 25 mm, 180 frames, using graphite monochromated Mo-K( radiation. The crystal was mounted ina stream of cold nitrogen. Data were corrected for Lorentz and polarisation efects but not for absorption. The structure was solved using direct methods and refined by full-matrix least squares techniques against F2 [1]. Computations were done with the program XPMA [2] and the molecular structure was drawn using the program XP [3]. Additional material on the structure analysis is available from the Cambridge Crystallographic Data Centre by mentioning the deposition number 182/1302.

Preparation of the compounds. In a typical experiment a total of 1 mmol of the corresponding 1-azadiene (a: 275 mg, b: 207 mg, c: 263 mg, d: 187 mg, e: 213 mg f: 151 mg) together with 4 mol% Ru3(CO)12 (25 mg) were put into a 100 ml stainless steel autoclave together with 3 ml of toluene. The autoclave was pressurised with 10 atm of CO as well as 10 atm of C2H4 and was heated to 150°C for 15 hours. After the system was cooled down the CO and C2H4 was released and the resulting brown-red solution was transferred to 25 ml Schlenk tube. The solvent was evaporated in vacuo which gave a brown oil. This oily residue was used for the GC-, GC-MS-, GC-IR- and NMR-measurements. In addition, colourless crystals of 1f were obtained by sublimation from the crude brown oil at 10-2 torr and 40°C.

MS and spectroscopical data for 1a. MS (EI): m/z (%) 331 (M+, 61), 316 (C18H13F3NO+, 2), 312 (C19H16F2NO+, 4), 302 (C18H11F3NO+, 100), 287 (C16H8F3NO+, 5), 274 (C15H7F3NO+, 11), 204 (C14H6NO+, 2), 172 (C11H10NO+, 28), 145 (C10H9O+, 24), 128 (C10H8+, 7), 115 (C9H7+, 7), 103 (C8H7+, 5), 91 (C7H8+, 4), 77 (C6H5+, 3), 51 (C4H3+, 2); 1H-NMR (CDCl3, 298 K) [ppm]: 0.91 (t, 3JHH = 7.1 Hz, 3H, CH3), 2.10 - 2.21 (m, 2H, CH2), 5.91 (d, 3JHH = 4.8 Hz, 1H, =CH), 7.08 (d, 3JHH = 4.8 Hz, 1H, =CH), 7.12 - 7.65 (m, 9H, CarH); IR (GC-IR) [cm-1]: 3071 w, 2976 w, 2936 w, 1748 m, 1611 m, 1521 w, 1383 m, 1324 vs, 1173 m, 1145 s, 1068 m, 872 w, 840 w, 696 w.

MS and spectroscopical data for 2a. MS (EI): m/z (%) 302 (M+ - H, 100), 287 (C17H13F3N+, 9), 274 (C16H12F3N+, 13), 217 (C16H12N+, 2), 198 (C10H7F3N+, 2), 172 (C8H5F3N+, 5), 158 (C11H12N+, 4), 143 (C10H9N+, 24), 128 (C10H8+, 20), 115 (C9H7+, 16), 91 (C7H7+, 8), 77 (C6H5+, 4), 51 (C4H3+, 3); 1H-NMR (Z-isomer, CDCl3, 298 K) [ppm]: 1.14 (t, 3JHH = 7.5 Hz, 3H, CH3), 2.93 (q, 3JHH = 7.5 Hz, 2H, CH2), 6.77 (d, 3JHH = 9.6 Hz, 1H, =CH), 7.05 - 7.45 (m, 9H, CarH), 8.55 (d, 3JHH = 9.6 Hz, 1H, N=CH); 1H-NMR (E-isomer, CDCl3, 298 K) [ppm]: 1.11 (t, 3JHH = 7.4 Hz, 3H, CH3), 2.63 (q, 3JHH = 7.4 Hz, 2H, CH2), 6.52 (d, 3JHH = 9.6 Hz, 1H, =CH), 7.05 - 7.45 (m, 9H, CarH), 8.01 (d, 3JHH = 9.6 Hz, 1H, N=CH); IR (GC-IR, Z-isomer) [cm-1]: 3075 w, 2954 w, 1617 s, 1527 m, 1324 vs, 1267 m, 1188 m, 1167 m, 1132 s, 1069 m, 836 w; IR (GC-IR, E-isomer) [cm-1]: 3072 w, 3035 w, 2943 w, 1610 m, 1525 w, 1325 vs, 1264 w, 1168 m, 1134 s, 1069 m, 832 w, 744 w, 723 w.

MS and spectroscopical data for 1b. MS (EI): m/z (%) 263 (M+, 62), 248 (C17H14NO+, 2), 234 (C16H12NO+, 100), 219 (C16H11O+, 3), 206 (C15H9O+, 7), 178 C13H5O+, 1), 144 (C10H8O+, 3), 128 (C10H8+, 5), 115 (C9H7+, 6), 104 (C8H8+, 27), 91 (C7H7+, 3), 77 (C6H5+, 20), 51 (C4H3+, 4); 1H-NMR (CDCl3, 298 K) [ppm]: 0.84 (t, 3JHH = 7.4 Hz, 3H, CH3), 2.02 - 2.13 (m, 2H, CH2), 5.78 (d, 3JHH = 5.2 Hz, 1H, =CH), 6.97 (d, 3JHH = 5.2 Hz, 1H, =CH), 7.08 - 7.51 (m, 10H, CarH); IR (GC-IR) [cm-1]: 3072 m, 3047 w, 2976 m, 2933 w, 2889 w, 1745 s, 1598 s, 1501 vs, 1383 vs, 1326 m, 1301 m, 1203 s, 1095 w, 869 w, 760 w, 692 s.

MS and spectroscopical data for 2b. Ms (EI): m/z (%) 234 (M+ - H, 100), 219 (C16H13N+, 8), 206 (C15H11N+, 23), 178 (C13H7N+, 1), 158 (C11H12N+, 2), 143 (C10H9N+, 7), 128 (C10H8+, 9), 115 (C9H7+, 8), 104 (C8H8+, 6), 91 (C7H7+, 4), 77 (C6H5+, 16), 51 (C4H3+, 6); 1H-NMR (Z-isomer, CDCl3, 298 K) [ppm]: 1.11 (t, 3JHH = 7.6 Hz, 3H, CH3), 2.87 (q, 3JHH = 7.6 Hz, 2H, CH2), 6.66 (d, 3JHH = 9.5 Hz, 1H, =CH), 7.12 - 7.47 (m, 10H, CarH), 8.53 (d, 3JHH = 9.5 Hz, 1H, N=CH); 1H-NMR (E-isomer, CDCl3, 298 K) [ppm]: 1.07 (t, 3JHH = 7.6 Hz, 3H, CH3), 2.59 (q, 3JHH = 7.6 Hz, 2H, CH2), 6.45 (d, 3JHH = 9.6 Hz, 1H, =CH), 7.12 - 7.47 (m, 10H, CarH), 7.98 (d, 3JHH = 9.6 Hz, 1H, N=CH); IR (GC-IR, Z-isomer) [cm-1]: 3070 s, 3034 m, 2980 m, 2942 w, 2886 w, 1636 s, 1599 vs, 1503 s, 1302 m, 1162 w, 759 m, 697 m; IR (GC-IR, E-isomer) [cm-1]: 3071 s, 3034 m, 2976 s, 2945 m, 2890 w, 1631 s, 1598 vs, 1502 s, 1308 w, 1251 w, 1211 w, 761 m, 699 s.

MS and spectroscopical data for 1c. Ms (EI): m/z (%) 319 (M+, 79), 304 (C21H22NO+, 29), 290 (C20H20NO+, 100), 276 (C19H18NO+, 8), 234 (C17H14O+, 5), 206 (C15H10O+, 2), 160 (C11H12O+, 10), 128 (C10H8+, 8), 115 (C9H7+, 7), 91 (C7H7+, 8), 77 (C6H5+, 3), 57 (C4H9+, 3); 1H-NMR (CDCl3, 298 K) [ppm]: 0.88 (t, 3JHH = 7.4 Hz, 3H, CH3), 1.30 (s, 9H, CH3), 2.08 - 2.14 (m, 2H, CH2), 5.79 (d, 3JHH = 5.2 Hz, 1H, =CH), 6.99 (d, 3JHH = 5.2 Hz, 1H, =CH), 7.11 - 7.54 (m, 9H, CarH); IR (GC-IR) [cm-1]: 3070 w, 2971 vs, 2887 w, 1734 s, 1610 m, 1518 vs, 1384 vs, 1327 m, 1301 m, 1265 w, 1203 m, 1087 w, 875 m, 833 w, 761 w, 728 w, 695 m.

MS and spectroscopical data for 1d. MS (EI): m/z (%) 243 (M+, 38), 228 (C15H18NO+, 3), 214 (C14H16NO+, 5), 200 (C13H14NO+, 3), 187 (C12H13NO+, 52), 172 (C11H10NO+, 34), 158 (C10H8NO+, 100), 144 (C10H8O+, 10), 128 (C10H8+, 11), 115 (C9H7+, 18), 103 (C8H7+, 16), 91 (C7H7+, 4), 77 (C6H5+, 5), 57 (C4H9+, 16), 41 (C3H5+, 11); 1H-NMR (CDCl3, 298 K) [ppm]: 0.80 (t, 3JHH = 7.3 Hz, 3H, CH3), 1.43 (s, 9H, CH3), 1.90 - 2.05 (m, 2H, CH2), 5.51 (d, 3JHH = 5.1 Hz, 1H, =CH), 6.75 (d, 3JHH = 5.1 Hz, 1H, =CH), 7.24 - 7.55 (m, 5H, Carh); IR (GC-IR) [cm-1]: 3069 w, 2978 s, 2933 m, 2888 w, 1720 vs, 1608 w, 1494 w, 1464 w, 1374 m, 1275 m, 1243 s, 1177 w, 1031 w, 896 w, 804 w, 758 w, 692 m.

MS and spectroscopical data for 1e. MS (EI): m/z (%) 269 (M+, 80), 240 (C16H18NO+, 63), 226 (C15H16NO+, 4), 187 (C12H13NO+, 32), 172 (C11H10NO+, 16) 158 (C10H8NO+, 100), 144 (C10H8O+, 10), 128 C10H8+, 13), 115 (C9H8+, 9), 103 (C8H8+, 20), 91 (C7H8+, 4), 77 (C6H5+, 4), 55 (C4H7+, 19), 41 (C3H5+, 13); 1H-NMR (CDCl3, 298 K) [ppm]: 0.87 (t, 3JHH = 7.8 Hz, 3H, CH3), 1.04 - 1.81 (m, 10H, CH2), 1.94 - 2.09 (m, 2H, CH2), 3.85 - 4.01 (m, 1H, CH), 5.58 (d, 3JHH = 5.1 Hz, 1H, =CH), 6.62 (d, 3JHH = 5.1 Hz, 1H, =CH), 7.15 - 7.47 (m, 5H, CarH); 13C-NMR (CDCl3, 298 K) [ppm]: 8.9 (CH3), 25.2 (CH2), 25.3 (CH2), 25.4 (CH2), 31.0 (CH2), 31.6 (CH2), 32.0 (CH2), 50.3 (CH), 58.6 (C), 113.2 (=CH). 126.5 (=CH), 126.7 (CarH), 128.2 (CarH), 128.4 (CarH), 140.1 (Car), 178.9 (C=O); IR (GC-IR) [cm-1]: 3069 w, 2973 w, 2943 vs, 2866 m, 1721 vs, 1604 w, 1495 w, 1454 w, 1376 m, 1324 w, 1297 w, 1266 m, 1248 m, 1201 w, 1137 w, 1032 w, 890 w, 802 w, 692 m.

MS and spectroscopical data for 1f. MS (EI): m/z (%) 207 (M+, 71), 192 (C12H19NO+, 7), 178 (C11H17NO+, 100), 164 (C10H15NO+, 8), 150 (C9H13NO+, 4), 136 (C8H11NO+, 6), 125 (C8H13O+, 13), 110 (C7H10O+, 13), 96 (C7H12+, 68), 81 (C6H9+, 8), 67 (C5H7+, 7), 55 (C4H9+, 15), 41 (C3H5+, 16); 1H-NMR (CDCl3, 298 K) [ppm]: 0.69 (t, 3JHH = 7.4 Hz, 3H, CH3), 1.12 (s, 3H, CH3), 1.32 - 1.77 (12H, CH2), 3.86 - 3.92 (m, 1H, CH), 5.20 (d, 3JHH = 5.0 Hz, 1H, =CH), 6.46 (d, 3JHH = 5.0 Hz, 1H, =CH); 13C-NMR (CDCl3, 298 K) [ppm]: 8.9 (CH3), 22.0 (CH3), 25.3 (CH2), 25.4 (CH2), 25.5 (CH2), 30.0 (CH2), 31.8 (CH2), 32.2 (CH2), 50.0 (CH), 51.3 (C), 115.1 (=CH), 127.3 (=CH), 181.6 (C=O); IR (KBr) [cm-1]: 3354 w, 3090 s, 2963 vs, 2931 vs, 2855 vs, 1679 vs, 1602 , 1450 s, 1402 s, 1385 s, 1359 m, 1344 s, 1327 m, 1311 s, 1261 vs, 1203 vs, 1140 s, 1050 w, 1029 w, 1007 m, 970 m, 933 w, 894 m, 806 w, 791 w, 757 m, 721 s, 693 vs, 627 w, 589 w, 547 w; CHN-analysis for C13H21NO: found (calcd.) C 75.20 (75.31), H 10.25 (10.21), N 6.85 (6.76).

Crystal data for C13H21NO 1f: M = 207.31, orthorhombic, a = 20.476(1), b = 22.094(1), c = 11.4430(4) Å, V = 5176.8(5) Å3, space group Fdd2, Z = 16, 1376 reflections measured, 1376 unique, 1253 observed reflections (Fo2 > 2 ( (Fo2)), R1 = 0.0562, wR2 = 0.1395, GooF = 1.081, largest diff. Peak 0.129 e Å-3. Selected bond lengths [pm] and angles [deg]: N1-C1 140(2), C1-C2 142(2), C2-C3 151(1), C3-C4 152.3(8), C4-O1 123.7(8), O1---H8 244(3); N1-C1-C2 106(2), C1-C2-C3 110.7(9), C2-C3-C4 101.2(5), C3-C4-N1 105.4(7), C4-N1-C1 113(1).




Literature

[1]
(a) G. Sheldrick, SHELXS-86, Universität Göttingen 1986; (b) G. Sheldrick,
SHELXL-93, Universität Göttingen 1993.

[2]
L. Zsolnai, G. Huttner, XPMA, Universität Heidelberg 1996.

[3]
Siemens Analytical Xray Inst. Inc., XP - Interactive Molecular Graphics, Vers. 4.2, 
1990.

_991313593.doc
������












