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Experimental Details


General Considerations.  All compounds were handled with the rigorous exclusion of oxygen and moisture in flame-dried (180 °C) Schlenk-type glassware using standard high-vacuum line or an argon-filled glovebox (MBraun) with O2/H2O < 1ppm.  The solvents were dried and distilled by standard methods, and stored in a glovebox.  Deuterated solvents were obtained from Deutero GmbH and degassed and dried over Na/K alloy.  NMR spectra were recorded either on a JEOL Delta GX-270D (FT, 270.16 MHz 1H; 67.93 MHz 13C; 53.67 29Si) spectrometer.  1H and 13C shifts are referenced to internal solvent resonances and reported relative to TMS.  IR spectra were recorded on a Perkin-Elmer 1650-FTIR spectrophotometer as Nujol mulls.  Elemental analyses were performed in the institute's microanalytical laboratory.  2,2'-Methylene-bis[(4S)-4-tert-butyl-2-oxazoline] (BOX-But) was purchased from Aldrich and degassed overnight prior to use.  Ln[N(SiHMe2)2]3(THF)2 was synthesized according to published procedures.  

{2,2'-Methylene-bis[(4S)-4-tert-butyl-2-oxazolinato}lithium(i) (3). A solution of 209 mg (1.5 mmol) of lithium bis(dimethylsilyl)amide 2 in 20 ml of toluene was added to a stirred solution of 400 mg (1.5 mmol) of bis(oxazoline) 1 dissolved in 30 ml of n-hexane resulting in the immediate precipitation of 3. To ensure complete reaction the mixture was stirred overnight at ambient temperature (16 h). Evaporation of the volatiles yielded 388 mg (95 %) of 3 as a white powder. Anal. calcd for C15H25N2O2Li (272.32 g/mol): C 66.16, H 9.25, N 10.29. Found: C 64.64, H 9.42, N 9.73. 1H NMR (270 MHz, THF-d8, 25 °C):  = 3.81 (”t”, JH,H = 8.5 Hz, 2H, OCHH), 3.74 (”t”, JH,H = 7.2 Hz, 2H, OCHH), 3.59 [dd, 3JH,H = 8.8 Hz, 3JH,H = 6.3 Hz, 2H, NCH(tBu)], 3.35 (s, 1H,  EQ \O(;)  CH EQ \O(;)  ), 0.83 [s, 18H, C(CH3)3] ppm. 13C{1H} NMR (68 MHz, THF-d8, 25 °C):  = 172.3 (OC=N), 76.1 [NCH(tBu)], 66.8 (OCH2), 51.5 (CHC=N), 34.9 [C(CH3)3], 26.4 [C(CH3)3] ppm. IR (nujol): = 1685 (w), 1600 (s), 1547 (vs), 1306 (m), 1273 (s), 1207 (s), 1193 (s), 1161 (m), 1076 (m), 1049 (m), 1014 (s), 981 (m), 929 (w) cm–1.


General procedure for the synthesis of {2,2'-methylene-bis[(4S)-4-tert-butyl-2-oxazolinato} complexes of rare earth metals. In a glovebox the appropriate amount (either 1.0 or 2.0 mmol) of bis(oxazoline) 1 was slowly added in small portions to the stirred solution of 1.0 mmol of the corresponding rare earth metal amide, i.e., [Y{N(SiHMe2)2}3(thf)2] (4a) and [La{N(SiHMe2)2}3(thf)2] (4b), respectively, in 10 ml of toluene. The reaction mixture (which became a little cloudy) was stirred for another 12 h at ambient temperature. Then the volatiles were evaporated in vacuo, the resulting solids re-dissolved in 5 ml of either n-hexane or toluene and crystallised at a temperature of –45 °C.


5a: 443 mg (72 %), colourless crystals. Anal. calcd for C23H53N4O2Si4Y (618.95 g/mol): C 44.63, H 8.63, N 9.05. Found: C 44.66, H 8.78, N 8.90. 1H NMR (270 MHz, C6D6, 25 °C):  = 5.09 [sept, 3JH,H = 2.9 Hz, 4H, SiH(CH3)2], 4.69 (s, 1H,  EQ \O(;)  CH EQ \O(;)  ), 3.89 (dd, 2JH,H = 9.9 Hz, 3JH,H = 5.0 Hz, 2H, OCHH), 3.77 (”t”, JH,H = 8.8 Hz, 2H, OCHH), 3.73 [dd, 3JH,H = 8.8 Hz, 3JH,H = 5.0 Hz, 2H, NCH(tBu)], 0.82 [s, 18H, C(CH3)3], 0.32 [d, 3JH,H = 2.9 Hz, 12H, SiH(CH3)a(CH3)b], 0.31 [d, 3JH,H = 2.9 Hz, 12H, SiH(CH3)a(CH3)b] ppm. 13C{1H} NMR (68 MHz, C6D6, 25 °C):  = 173.9 (OC=N), 74.3 [NCH(tBu)], 67.9 (OCH2), 58.2 (CHC=N), 34.4 [C(CH3)3], 25.8 [C(CH3)3], 3.0 [SiH(CH3)a(CH3)b], 2.8 [SiH(CH3)a(CH3)b] ppm. 29Si{1H} NMR (54 MHz, C6D6, 25 °C):  = –23.5 [SiH(CH3)2] ppm. IR (nujol):  = 2060 (m) [n(Si–H)], 1591 (s), 1533 (vs), 1276 (s), 1241 (vs), 1209 (m), 1085 (vs), 1053 (vs), 1021 (m), 955 (s), 935 (vs), 889 (vs), 835 (s), 791 (s), 763 (m), 680 (m), 607 (w), 410 (w) cm-1.


5b: 392 mg (59 %), colourless crystals. Anal. calcd for C23H53LaN4O2Si4 (668.96 g/mol): C 41.30 H 7.99, N 8.38. Found: C 41.09, H 7.47, N 8.19. 1H NMR (270 MHz, C6D6, 25 °C):  = 5.07 [sept, 3JH,H = 2.9 Hz, 4H, SiH(CH3)2], 4.65 (s, 1H,  EQ \O(;)  CH EQ \O(;)  ), 3.77 (m, 4H, OCH2), 3.71 [m, 2H, NCH(tBu)], 0.80 [s, 18H, C(CH3)3], 0.34 [d, 3JH,H = 2.9 Hz, 12H, SiH(CH3)a(CH3)b], 0.33 [d, 3JH,H = 2.9 Hz, 12H, SiH(CH3)a(CH3)b] ppm. 13C{1H} NMR (68 MHz, C6D6, 25 °C):  = 173.5 (OC=N), 74.9 [NCH(tBu)], 68.2 (OCH2), 57.4 (CHC=N), 35.0 [C(CH3)3], 26.4 [C(CH3)3], 3.1 [SiH(CH3)a(CH3)b], 2.9 [SiH(CH3)a(CH3)b] ppm. 29Si{1H} NMR (54 MHz, C6D6, 25 °C):  = –26.7 [SiH(CH3)2] ppm. IR (nujol):  = 2009 (m) [n(Si–H)], 1593 (s), 1528 (vs), 1346 (s), 1314 (m), 1275 (s), 1242 (vs), 1229 (s), 1208 (m), 1155 (m), 1081 (vs), 1053 (s), 1017 (vs), 990 (s), 937 (vs), 912 (vs), 887 (vs), 835 (s), 785 (s), 762 (m), 748 (s), 683 (m), 626 (w), 574 (m), 468 (w) cm-1.


6a: 593 mg (79 %), white solid. Anal. calcd for C34H64N5O4Si2Y (751.99 g/mol): C 54.31, H 8.58, N 9.31. Found: C 53.68, H 8.64, N 9.14. 1H NMR (270 MHz, C6D6, 25 °C):  = 5.15 [sept, 3JH,H = 3.0 Hz, 2H, SiH(CH3)2], 4.61 (s, 2H,  EQ \O(;)  CH EQ \O(;)  ), 3.97 (dd, JH,H = 7.7 Hz, JH,H = 3.3 Hz, 4H, OCHH), 3.88 [m, 8H, OCHH and NCH(tBu)], 0.91 [s, 36H, C(CH3)3], 0.39 [d, 3JH,H = 3.0 Hz, 6H, SiH(CH3)a(CH3)b], 0.37 [d, 3JH,H = 3.0 Hz, 6H, SiH(CH3)a(CH3)b] ppm. 13C{1H} NMR (68 MHz, C6D6, 25 °C):  = 174.2 (OC=N), 73.6 [NCH(tBu)], 68.3 (OCH2), 57.9 (CHC=N), 35.2 [C(CH3)3], 26.9 [C(CH3)3], 4.1 [SiH(CH3)a(CH3)b], 4.0 [SiH(CH3)a(CH3)b] ppm. 29Si{1H} NMR (54 MHz, C6D6, 25 °C):  = –23.5 [SiH(CH3)2] ppm. IR (nujol): = 2057 (m) [n(Si–H)], 1581 (vs), 1537 (vs), 1338 (m), 1308 (m), 1297 (m), 1243 (m), 1223 (s), 1139 (m), 1081 (s), 1051 (s), 1018 (vs), 984 (s), 946 (s), 888 (s), 836 (m), 782 (m), 759 (m), 743 (m), 683 (m), 655 (m), 607 (w), 513 (w), 471 (w), 411 (w) cm-1.

6b: 580 mg (72 %), white solid. Anal. calcd for C34H64LaN5O4Si2 (801.99 g/mol): C 50.92, H 8.04, N 8.73. Found: C 50.91, H 7.79, N 8.11. 1H NMR (270 MHz, C6D6, 25 °C):  = 5.20 [sept, 3JH,H = 2.9 Hz, 2H, SiH(CH3)2], 4.52 (s, 2H,  EQ \O(;)  CH EQ \O(;)  ), 3.83 (”t”, JH,H = 7.5 Hz, 4H, OCHH), 3.75 [m, 8H, OCHH and NCH(tBu)], 0.88 [s, 36H, C(CH3)3], 0.35 [d, 3JH,H = 2.9 Hz, 12H, SiH(CH3)2] ppm. 13C{1H} NMR (68 MHz, C6D6, 25 °C):  = 172.6 (OC=N), 74.8 [NCH(tBu)], 67.7 (OCH2), 55.8 (CHC=N), 34.3 [C(CH3)3], 26.4 [C(CH3)3], 4.1 [SiH(CH3)a(CH3)b], 3.7 [SiH(CH3)a(CH3)b] ppm. 29Si{1H} NMR (54 MHz, C6D6, 25 °C):  = –25.8 [SiH(CH3)2] ppm. IR (nujol):  = 2096 (m) [n(Si–H)], 2001 (w sh.), 1578 (vs), 1540 (vs), 1511 (vs), 1310 (m), 1277 (m), 1240 (m), 1210 (s), 1149 (m), 1078 (vs), 1055 (s), 1035 (s), 1017 (s), 987 (s), 894 (s), 838 (m), 789 (m), 747 (s), 693 (w), 663 (w), 597 (w), 469 (w) cm-1.

Relevant references for X-ray crystallography

15
A. L. Spek, Acta Crystallogr., Sect. A, 1990, A46, C34.

16
Z. Otwinowski and W. Minov, In Methods in Enzymology, C. W. Caster, Jr. and R. M. Sweet (eds.), Academic Press, 1996, Volume 276.

17
A. Altomare, G. Cascarano, C. Giacovazzo and A. Guagliardi, J. Appl. Cryst., 1993, 26, 343.

18
G. M. Sheldrick, SHELXL 93  1993, Universität Göttingen, Deutschland.  


