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Experimental Details 

 
General Procedures. All operations were performed with rigorous exclusion of air and water, using standard 

Schlenk, high-vacuum, and glovebox techniques (MBraun MB150B-G-II; <1 ppm O2, <1 ppm H2O). Hexane, thf, 

diethylether and toluene were purified by using Grubbs columns (MBraun SPS, solvent purification system). C6D6 

was obtained from Aldrich, degassed, dried over Na for 24 h, and filtered. [PhNHMe2][B(C6F5)4] was purchased 

from Boulder Scientific Company and used as received. AlMe3 was purchased from Aldrich and used as received. 

Tetramethyldisilazane, [HN(SiHMe2)2], was purchased from Aldrich and degassed (freeze-pump-thaw) before use. 

[LiN(SiHMe2)2] was synthesized from [HN(SiHMe2)2] with n-butyllithium. Isoprene was obtained from Aldrich, 

dried several times over activated molecular sieves (3 Å), and distilled prior to use. [Nd(AlMe4)3] was synthesized 

according to literature.[a] NMR spectra were recorded at 25 °C on a Bruker-BIOSPIN-AV500 (5 mm BBO, 1H: 

500.13 Hz; 13C: 125.77 MHz) and a Bruker-BIOSPIN-AV600 (5 mm cryo probe, 1H: 600.13 MHz; 13C: 150.91 

MHz). 1H and 13C shifts are referenced to internal solvent resonances and reported in parts per million relative to 

TMS. The 13C MAS NMR spectra were obtained at 125.76 MHz on a Bruker 500 MHz Ultrashield Plus instrument 

equipped with magic angle spinning (MAS) hardware and using ZrO2 rotors with a diameter of 4 mm. Experiments 

were done at a sample temperature of 298 K with a sample spinning rate of 10 kHz. The 13C MAS NMR 

experiments on [YaAlbMecCld]n (5b), [YaAlbMecCld]n exposed to air (5b air), [YaAlbMecCld]n (5b’) and [AlMe2{µ-

N(SiHMe2)2}]2 were carried out with high-power proton decoupling during the acquisition i.e. without Nuclear 

Overhauser Effect (NOE) and a relaxation delay of 15 seconds between a total of 5000 (5b) and 4600 (5b air, 8b, 

[AlMe2{µ-N(SiHMe2)2}]2) transients, respectively. The 13C MAS NMR experiment on [NdaAlbMecCld]n (5d’) was 

acquired with 0.1 msec cross-polarization, a relaxation delay between transients of 0.5 sec, and a total of 170000 

transients. The fids were multiplied with an exponential window function increasing the line-width by 10 Hz to 

reduce noise prior to Fourier transformation. The 1H MAS-NMR experiments on samples [YaAlbMecCld]n (5b), 

[YaAlbMecCld]n exposed to air (5b air), [YaAlbMecCld]n (5b’), [NdaAlbMecCld]n (5d’) and [AlMe2{µ-N(SiHMe2)2}]2 

were obtained at 500.13 MHz on a Bruker 500 MHz Ultrashield Plus instrument at a sample temperature of 298 K, 

with a sample spinning rate of 10 kHz, a relaxation delay between transients of 15 sec, and with a total of 64 

transients in each experiment. 13C and 1H NMR chemical shifts were referred to adamantane.  A line broadening of 2 

Hz was applied to the 1H MAS fids of 5b and 5d’ prior to Fourier transformation. All other 1H MAS fids were 

Fourier transformed without line broadening. The 13C MAS fids of samples 5b, 5b air, 5b’ and [AlMe2{µ-

N(SiHMe2)2}]2 were similarly line broadened by 10 Hz, and the 13C MAS fid of sample 5d’ by 100 Hz. IR spectra 

were recorded on a NICOLET Impact 410 FTIR spectrometer as Nujol mulls sandwiched between CsI plates. CHN 

Elemental analyses were performed on an Elementar Vario EL III. Chloride analysis was performed on a Metrohm 

716 DMS Titrino with AgNO3. Aluminum analysis was performed on a Perkin Elmer AAnalyst 300. DSC was 

performed on a TA instrument DSC Q200 at a heating rate of 10 and 20 °C/min under He atmosphere.  
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General procedure for the synthesis of complexes [Lnx{N(SiHMe2)2}yClz(thf)n] (Ln = Sc, Y, La). 

In a glovebox, [LnCl3(thf)x] was suspended in hexane and 1.95 - 2 equiv. [LiN(SiHMe2)2] were added. After stirring 

for 24 h the reaction mixture was centrifuged, filtered, and the solvent removed in vacuum. The remaining solid was 

recrystallized from hexane at -35 °C to give [Lnx{N(SiHMe2)2}yClz(thf)n].  

 

[Sc{N(SiHMe2)2}2(µ-Cl)(thf)]2 (2a).  

Following the procedure described above, [ScCl3(thf)3] (0.164 g, 0.45 mmol) and [LiN(SiHMe2)2] (0.124 g, 0.89 

mmol) yielded [Sc{N(SiHMe2)2}3(thf)] (1a) and 2a in an approximate ratio of 1:1 as colorless crystals. The yield of 

2a was determined by 1H NMR as 47% (0.088 g, 0.21 mmol). IR (Nujol): ν = 2128 s, 2110 s, 1253 s, 1177 w, 985 m, 

912 vs, 881 vs, 842 s, 802 m, 772 s, 683 w, 634 w cm-1. 1H NMR (600 MHz, C6D6, 25 °C): δ = 5.14 (s, 8H, Me2SiH), 

3.98 (s br, 8H, thf), 1.25 (s, 8H, thf), 0.38 (d, 48H, Me2SiH) ppm. 13C{1H} NMR (100 MHz, C6D6, 25 °C): δ = 72.8 

(thf), 25.1 (thf), 3.0 (Me2SiH) ppm. Elemental analysis calcd. for C24H72Cl2N4O2Sc2Si8 (834.36 g/mol): C 34.55, H 

8.70, N 6.71; found: C 33.90, H 8.68, N 6.40. 

Compound 2a (C24H72Cl2N4O2Sc2Si8, Mr = 834.40) crystallizes from hexane in the triclinic space group P-1 with a 

= 13.8774(7), b = 16.4403(8), c = 18.0879(9) Å, � = 66.663(1), � = 69.992(1), � = 84.470(1)°, V = 3556.8(3) Å3, 

dcalc = 1.169 g cm-3 for Z = 3. Data were collected at 123 K on a on a BRUKER-AXS 2K CCD system. The structure 

was solved by direct methods, and least-square refinement of the model converged to a final R1 = 0.0371 (8796 

reflections, I > 2.0�(I)) and wR2 = 0.0899 (all data, 12613 reflections), respectively. 

 

 

 

Figure S1. Molecular structure of 2a with atomic displacement parameters at the 50% level. Selected bond lengths [Å] and 
angles [°]:The asymmetric unit contains one molecule (1) and one half molecule (2) completed via an inversion center into a 
full complex [symm. op. -x, 2-y, -1-z]. Molecule (1): Sc1-N1 2.038(2), Sc1-N2 2.058(2), Sc1-O1 2.184(2), Sc1-Cl1 2.5619(9), 
Sc1-Cl2 2.5500(9), Sc2-N3 2.056(2), Sc2-N4 2.041(2), Sc2-O2 2.1969(19), Sc2-Cl1 2.5680(9), Sc2-Cl2 2.5568(9), Sc1-N1-
Si1 117.4(1), Sc1-N1-Si2 121.2(1), Sc1-N2-Si3 126.3(2), Sc1-N2-Si4 101.1(1), Sc2-N3-Si5 128.5(1), Sc2-N3-Si6 104.3(1), 
Sc2-N4-Si7 118.7(1), Sc2-N4-Si8 119.4(1); Molecule (2): Sc3-N5 2.036(2), Sc3-N6 2.063(2), Sc3-O3 2.049(19), Sc3-Cl3 
2.5579(9), Sc3-N5-Si9 117.2(1), Sc3-N5-Si10 120.6(1), Sc3-N6-Si11 101.8(1), Sc3-N6-Si12 130.7(1).  
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Figure S2. 1H NMR spectrum of a mixture of crystalline 2a and [Sc{N(SiHMe2)2}3(thf)] (1a) (for pure 1a, see 

NMR data below). 

 

[Sc{N(SiHMe2)2}3(thf)] (1a): 1H NMR (600 MHz, C6D6, 25 °C): δ = 5.10 (sp, 6H, Me2SiH), 3.95 (m, 4H, thf), 1.23 

(m, 4H, thf), 0.38 (d, 36H, Me2SiH) ppm. 13C{1H} NMR (100 MHz, C6D6, 25 °C): δ = 72.5 (thf), 25.1 (thf), 3.2 

(Me2SiH) ppm. Elemental analysis calcd. for C16H50N3OScSi6 (514.06 g/mol): C 37.38, H 9.80, N 8.17 

 

 

[Y{N(SiHMe2)2}2(µ-Cl)(thf)]2 (2b).  

Following the procedure described above, [YCl3(thf)3] (0.485 g, 1.08 mmol) and [LiN(SiHMe2)2] (0.295 g, 2.12 

mmol) yielded [Y{N(SiHMe2)2}3(thf)2] (1b) and 2b in a ratio of 0.27:1 as colorless crystals. The amount of 2b was 

determined by 1H NMR as 73% (0.365 g, 0.40 mmol). IR (Nujol): ν = 2085 s br, 1942 s, 1247 s, 1171 w, 1028 s, 

902 s, 842 s, 790 s, 760 s, 690 m, 619 m cm-1. 1H NMR (600 MHz, C6D6, 25 °C): δ = 5.11 (s, 8H, Me2SiH), 3.91 (s, 

8H, thf), 1.30 (s, 8H, thf), 0.42 (s, 48H, Me2SiH) ppm. 13C{1H} NMR (100 MHz, C6D6, 25 °C): δ = 70.9 (thf), 25.4 

(thf), 3.1 (Me2SiH) ppm. Elemental analysis calcd. for C24H72Cl2N4O2Y2Si8 (922.26 g/mol): C 31.26, H 7.87, N 

6.07; found: C 29.87, H 7.19, N 5.95. 
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Figure S3. 1H NMR spectrum of a mixture of crystalline 2b and 25% [Y{N(SiHMe2)2}3(thf)2] (1b) (for pure 1b, see 

NMR data below); * solvent peak (C6D6). 

 

[Y{N(SiHMe2)2}3(thf)2] (1b): 1H NMR (600 MHz, C6D6, 25 °C): δ = 4.99 (sp, 6H, Me2SiH), 3.80 (m, 8H, thf), 1.33 

(m, 8H, thf), 0.38 (d, 36H, Me2SiH) ppm. Elemental analysis calcd. for C20H58N3O2Si6Y (630.11 g/mol): C 38.12, H 

9.28, N 6.67. 

 

[Lax{N(SiHMe2)2}yClz(thf)n]. 

Following the procedure described above, [LaCl3(thf)1.25] (0.355 g, 1.06 mmol) and 1.95 eq. [LiN(SiHMe2)2] (0.287 

g, 2.06 mmol) yielded [La{N(SiHMe2)2}3(thf)2] (1c) and [Lax{N(SiHMe2)2}y(thf)nClz] in a ratio of 1:0.4 as colorless 

crystals. Possible product [La{N(SiHMe2)2}2(µ-Cl)(thf)]2 (2c): The amount of 2c was determined as 31% (0.189 g, 

0.16 mmol). IR (Nujol): ν = 2046 vs br, 1942 s, 1253 s, 1055 s, 936 s, 890 s, 839 s, 787 s, 757 s, 683 m, 619 w, 592 

m cm-1. 1H NMR (600 MHz, C6D6, 25 °C): δ = 5.06 (m, 8H, Me2SiH), 3.82 (s, 8H, thf), 1.32 (s, 8H, thf), 0.42 (d, 

48H, Me2SiH) ppm. 13C{1H} NMR (100 MHz, C6D6, 25 °C): δ = 71.7 (thf), 26.5 (thf), 4.4 (Me2SiH) ppm. Elemental 

analysis calcd. for C24H72Cl2La2N4O2Si8 (1022.26 g/mol): C 28.10, H 7.10, N 5.48; found: C 32.86, H 7.81, N 5.82. 

Possible product [La{N(SiHMe2)2}(thf)]2[La{N(SiHMe2)2}2](µ2-Cl)2(µ3-Cl)2{µ-N(SiHMe2)2} (4c). Elemental 

analysis calcd. for 4c C28H86Cl4N5La3O2Si10 (1364.42 g/mol): C 24.65, H 6.35, N 5.13. 
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Figure S4. 1H NMR spectrum of a mixture of crystalline [Lax{N(SiHMe2)2}yClz(thf)n] and [La{N(SiHMe2)2}3(thf)2] 

(1c) (for pure 1c, see NMR data below); * solvent peak (C6D6). 

 

[La{N(SiHMe2)2}3(thf)2] (1c): 1H NMR (600 MHz, C6D6, 25 °C): δ = 5.02 (sp, 6H, Me2SiH), 3.82 (m, 8H, thf), 1.32 

(m, 8H, thf), 0.38 (d, 36H, Me2SiH) ppm. Elemental analysis calcd. for C20H58LaN3O2Si6 (680.11 g/mol): C 35.32, 

H 8.60, N 6.18. 

 

[Ndx{N(SiHMe2)2}yClz(thf)n].  

In a glovebox, [NdCl3(thf)1.75] (0.304 g, 0.81 mmol) was suspended in hexane and 1.9 - 2.1 eq. [LiN(SiHMe2)2] 

(0.225 g, 1.62 mmol) and 0.5 mL thf were added. After stirring for 24 h the reaction micture was centrifuged, 

filtered and the solvent removed in vaccum. The remaining solid was crystallized from hexane at -35 °C. Possible 

product [Nd{N(SiHMe2)2}2(µ-Cl)(thf)]2 (1d). Elemental analysis calcd. for 1d C24H72Cl2N4Nd2O2Si8 (1032.92 

g/mol): C 27.91, H 7.03, N 5.42; found for powder before crystallization: C 30.39, H 6.75, N 4.66. X-ray structure 

analyses revealed [Nd{N(SiHMe2)2}(thf)]2[Nd{N(SiHMe2)2}2](µ2-Cl)2(µ3-Cl)2{µ-N(SiHMe2)2} (4d) as the only 

product. IR (Nujol): ν = 2066 s br, 1939 sh, 1248 s, 1164 w, 1059 s, 990 m, 906 s, 853 s, 779 m, 727 w, 684 w, 642 

w, 611 w cm-1. 1H NMR (500 MHz, C6D6, 25 °C): δ = 10.01, 5.40, -7.41, -15.52 ppm. 13C{1H} NMR (100 MHz, 

C6D6, 25 °C): δ = 30.3, 20.3, 13.9, 0.6 ppm. Elemental analysis calcd. for 4d C28H86Cl4N5Nd3O2Si10 (1022.26 

g/mol): C 24.36, H 6.28, N 5.07; found for crystals: C 26.30, H 6.02, N 4.59. 
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Figure S5. 1H NMR spectrum of crystalline 4d; * solvent peak (C6D6). 

 

 
Figure S6. 1H NMR spectrum of crystalline [Nd{N(SiHMe2)2}3(thf)2] (1d) (see NMR data below); * solvent peak 

(C6D6). 
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[Nd{N(SiHMe2)2}3(thf)2] (1d): 1H NMR (500 MHz, C6D6, 25 °C): δ = 13.65, 5.57, -8.28, -16.85 ppm. Elemental 

analysis calcd. for C20H58N3NdO2Si6 (685.45 g/mol): C 35.04, H 8.53, N 6.13. 

 

[Y{N(SiHMe2)2}Cl2(thf)2] (3b).  

A hexane solution of 2b was stored at -35 °C. After several weeks colorless crystals formed which were identified as 

3b and [Y{N(SiHMe2)2}3(thf)2] (1b). IR (Nujol): ν = 2079 m, 1308 w, 1375 w, 1168 w, 1028 w, 961 w, 888 m, 842 

w, 769 w, 728 m, 629 w cm-1. 1H NMR (600 MHz, C6D6, 25 °C): δ = 5.34 (s br, 2H, Me2SiH), 3.93 (s, 8H, thf), 1.42 

(s, 8H, thf), 0.52 (s, 12H, Me2SiH) ppm. 13C{1H} NMR (100 MHz, C6D6, 25 °C): δ = 69.7 (thf), 25.3 (thf), 3.1 

(Me2SiH) ppm. Elemental analysis calcd. for C12H30Cl2NO2Si2Y (436.35 g/mol): C 33.03, H 6.93, N 3.21; found: C 

30.36, H 5.60, N 3.70. 

 

 
Figure S7. 1H NMR spectrum of crystalline 3b, obtained by fractional crystallization; * solvent peak (C6D6). 

 

 

General procedure for the synthesis of compounds 5a and 5b. 

In a glovebox, a mixture of [Ln{N(SiHMe2)2}2(µ-Cl)(thf)]2 (2a, 2b) and [Ln{N(SiHMe2)2}3(thf)2] (1a, 1b) was 

dissolved in hexane and an excess AlMe3 added. Instantaneously, a white precipitate formed. The white slurry was 

stirred for 5-18 h and the supernatant removed by decantation to give a powder. After several hexane washings the 

material was dried until constant weight to give 5 [LnaAlbMecCld]n. 

 

[ScaAlbMecCld]n (5a). Following the procedure above, a mixture of [Sc{N(SiHMe2)2}2(µ-Cl)(thf)]2 (2a) (0.045 g, 

0.05 mmol) and [Sc{N(SiHMe2)2}3(thf)] (1a) (0.045 g, 0.09 mmol) was treated with AlMe3 (0.090 g, 1.24 mmol), 
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and yielded slightly yellow [ScaAlbMecCld]n (5a) (0.011 g). IR (Nujol): ν = 1028 vs, 689 s cm-1. Elemental analysis 

calcd. for aluminum-free [Me2ScCl]n (C2H6ClSc = 110.48 g/mol): C 21.74, H 5.47; found: C 23.08, H 5.23, N 1.18. 

 

[YaAlbMecCld]n (5b). Following the procedure above, a mixture of [Y{N(SiHMe2)2}2(µ-Cl)(thf)]2 (2b) (0.208 g, 

0.23 mmol) and [Y{N(SiHMe2)2}3(thf)2] (0.095 g, 0.15 mmol) was treated with AlMe3 (0.270 g, 3.75 mmol), and 

yielded [YaAlbMecCld]n (5b) (0.047 g). 1H MAS NMR (500.13 MHz, 25 oC): δ = 4.1 ppm.  13C MAS NMR (125.77 

MHz, 25 oC): δ = 11 ppm. IR (Nujol): ν = 1038 s, 697 s cm-1. Elemental analysis calcd. for aluminum-free 

[Me2YCl]n (C2H6ClY = 154.43 g/mol): C 15.56, H 3.92, Cl 23.0; found: C 14.78, H 3.67, N 1.10 (re-synthesized 

second batch, found: C 15.56, H 3.19, N 0.80, Cl 34.9, Al 6.9). The second batch of 5b was also exposed to air (5b 

air): 1H MAS NMR (500.13 MHz, 25 oC): δ = 8.5 (br), 3.7 ppm. 13C MAS NMR (125.77 MHz, 25 oC): δ = -2.4 ppm. 

Elemental analysis found: C 2.67, H 3.54, N 0.64, Cl 27.1, Al 2.1. 

 
 

Figure S8. 1H and 13C MAS NMR spectrum of 5b’ (A), 5b (B), 5b exposed to air (C), [AlMe2{µ-N(SiHMe2)2}]2 
(D). 
 

 

General procedure for the synthesis of compounds 5c, 5d, and 6d. 

In a glovebox, [Lnx{N(SiHMe2)2}yClz(thf)n] was dissolved in hexane and an excess AlR3 added (R = Me, Et). 

Instantaneously, a white or bluish precipitate formed. The resulting slurry was stirred for 5-18 h and the supernatant 

removed by decantation to give a powder. After several hexane washings the material was dried until constant 

weight. 

 

[LaaAlbMecCld]n (5c). Following the procedure above, a mixture of [Lax{N(SiHMe2)2}yClz(thf)n] (0.064 g) and 

[La{N(SiHMe2)2}3(thf)2] (1c) (0.158 g, 0.23 mmol) treated with AlMe3 (0.180 g, 2.50 mmol) yielded 
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[LaaAlbMecCld]n (5c) (0.019 g) IR (Nujol): ν = 1101 s, 1027 m, 723 s br (broadened Nujol band) cm-1. Elemental 

analysis calcd. for aluminum-free [Me2LaCl]n (C2H6ClLa = 204.43 g/mol): C 11.75, H 2.96; reasonable 

microanalytical data could not be obtained.  

 

[NdaAlbMecCld]n (5d). Following the procedure above, [Ndx{N(SiHMe2)2}yClz(thf)n] (0.125 g) was treated with an 

excess AlMe3 and yielded a bluish powder of [NdaAlbMecCld]n (5d) (0.035 g). IR (Nujol): ν = 1030 m, 722 s br 

(broadened Nujol vibration) cm-1. Elemental analysis calcd. for aluminum-free [Me2NdCl]n (C2H6ClNd = 209.76 

g/mol): C 11.45, H 2.88, Cl 16.90; found: C 12.62, H 2.91, N 1.10, Cl 27.5, Al 4.7. 

 

[NdaAlbEtcCld]n (6d). Following the procedure above, [Ndx{N(SiHMe2)2}yClz(thf)n] (0.145 g) was treated with an 

excess AlEt3 and yielded a bluish powder of [NdaAlbEtcCld]n (6d) (0.019 g). IR (Nujol): ν = 1101 s, 1049 vs, 888 s, 

640s br cm-1. Elemental analysis calcd. for aluminum-free [Et2LaCl]n (C4H10ClNd = 237.82 g/mol): C 20.20, H 4.24; 

found: C 23.85, H 4.92, N 0.63.  

 

[YaAlbMecCld]n (5b’). In a glovebox, [Y(AlMe4)3] (7b) (0.297 g, 0.85 mmol) was dissolved in hexane and 2 equiv. 

Me2AlCl (1696 µL, 1.69 mmol) added. The reaction mixture was immediately centrifuged and the supernatant 

removed by decantation to give a white powder. After several hexane washings the material was dried until constant 

weight to give [YaAlbMecCld]n (5b’) (0.176 g). 1H MAS NMR (500.13 MHz, 25 oC): δ = 4.1 ppm.  13C MAS NMR 

(125.77 MHz, 25 oC): δ = 12 ppm.  IR (Nujol): ν = 1218 m, 1196 m, 1034 m, 700 s (broadened Nujol band), 581 s, 

458 w, 443 w cm-1. Elemental analysis calcd. for aluminum-free [MeYCl2]n (CH3Cl2Y = 174.85 g/mol): C 6.87 H 

1.73, Cl 40.55; found: C 9.49 H 2.48, Cl, 34.4, Al 5.8.  

 

[NdaAlbMecCld]n (5d’). In a glovebox, [Nd(AlMe4)3] (7d) (0.104 g, 0.26 mmol) was dissolved in hexane and 2 

equiv. Me2AlCl (512 µL, 0.51 mmol) Me2AlCl added. The reaction mixture was immediately centrifuged and the 

supernatant removed by decantation to give a bluish powder. After several hexane washings the material was dried 

until constant weight to give [NdaAlbMecCld]n (5d’) (0.048 g). 1H MAS NMR (500.13 MHz, 25 oC): δ = 20 (br) ppm.  
13C MAS NMR (125.77 MHz, 25 oC): δ = 14-40 (br) ppm.  IR (Nujol): ν = 1033 m, 723 s br (broadened Nujol 

band) cm-1. Elemental analysis calcd. for aluminum-free [MeNdCl2]n (CH3Cl2Nd = 230.18 g/mol): C 5.22, H 1.31, 

Cl 30.80; found: C 6.38 H 1.26, Cl 33.3, Al 3.8. 

 

 
 

Figure S9. 1H MAS NMR spectrum of 5d’. 
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Figure S10. 13C MAS NMR spectrum of 5d’.  
 

 

Polymerization of Isoprene. 

 

All manipulations were performed in a glovebox under argon atmosphere. Detailed polymerization procedures are 

described as typical examples for the “single component” lanthanide alkyl chloride complexes (run 1-6, 11, 12 

Table1) as well as for the neodymium tetramethylaluminate-based systems (run 7-10, 13-16, Table 1).  

run 2: To a suspension of 5b (3.1 mg, 0.02 mmol, relating to [Me2YCl]n) in 8 mL of hexane isoprene (2.0 mL, 20 

mmol) was added after 15 minutes stirring.  

run 9: To a solution of Nd(AlMe4)3 (7d) (12.4 mg, 0.02 mmol) in 8 mL of hexane 2 equiv Et2AlCl (5 µL, 0.04 

mmol) were added, the mixture “aged” for 15 min, and isoprene (2.0 mL, 20 mmol) added. 

 

After addition of isoprene the polymerization was carried out at 40 °C for 24 h and terminated by pouring the 

mixture into a large quantity of acidified 2-propanol containing 0.1% (w/w) 2,6-di-tert-butyl-4-methylphenol as a 

stabilizer. The polymer was washed with 2-propanol and dried under vacuum at ambient temperature to constant 

weight. The monomer conversion was determined gravimetrically.  

 

Polymer characterization: 

The molar masses (Mw, Mn) of the polyisoprene were determined by size exclusion chromatography (SEC) at the 

Max-Planck Institute in Mainz, Germany. The microstructure of the polyisoprene samples was examined by 13C 

NMR experiments in CDCl3. 

 

Microstructure of polyisoprene and signal shift in 13C NMR: 

 

1,4-cis-polysioprene  23.4 ppm  

3,4-polyisoprene  18.6 ppm  

1,4-trans-polyisoprene  16.0 ppm  
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Figure S11. 13C NMR (100 MHz, CDCl3, 25 °C) spectrum of polyisoprene (run 13, table 1). 

 
 

Figure S12. 13C NMR (100 MHz, CDCl3, 25 °C) spectrum of polyisoprene (run 4, table 1). 
 

 
 

Figure S13. 13C NMR (100 MHz, CDCl3, 25 °C) spectrum of polyisoprene (run 10, table 1). 
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Figure S14.  DSC curve of polyisoprene obtained from run 4 (Table 1, heating rate of 20 °C/min). 
 

 
 

Figure S15.  DSC curve of polyisoprene obtained from run 11 (Table 1, heating rate of 20 °C/min). 
 
 
 
 
[a] W. J. Evans, R. Anwander, J. W. Ziller, Organometallics 1995, 14, 1107.  


