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Results for the Homopolimerization of 1-Hexene with Adducts 1-3

The homopolymerization of liquid 1-hexene was chosen as a simple screening tool to evaluate the
performance of compounds 1-3 in alpha-olefin polymerization. The results are shown in Table S1. The
choice of the metallocene catalyst selected for these experiments, that is dimethylsilyl{(1-(2,4,7-
trimethylindenyl)-7-(2,5-dimethyl-cyclopenta[1,2-b:4,3-b"]-dithiophene)} zirconium dimethyl, was
based on its known ability to efficiently polymerize alpha-olefins to isotactic polyolefins.>'?

Although the results shown in Table S1 are preliminary and may be influenced by the purity of the
various batches of 1-hexene used, nevertheless the indication is that in this process the efficency of
adduct 3 is comparable to that of [Ph3;C][B(C¢Fs)s] and [HNMe,Ph][B(CsFs)4], with adduct 3 giving
higher molecular weights. Furthermore, 3 seems to be more effective even than methylalumoxane
(MAO).

Table S1. 1-Hexene Polymerization Yields Using Borates or MAO as Cocatalysts.”

Yield Productivity Productivity My,

Cocatalyst M My/M,
Y 8 (2) (kg/gcar) (kg/gcocat) (kg/mol)
MAO”

(10% PhMe solution, Al/Zr = 200) 37.0 10.37 20.7 03 236.4 3.10

[Ph;C][B(CgFs)4] 8.5 15.2 30.4 1.8 411.7 3.37

[HNMe,Ph][B(C¢F5)4] 7.4 14.4 28.8 1.9 400.3 3.83

{Benzotriazole-
11.0 13 26.0 1.2 602.2 3.09
[B(C4Fs)3]2} [NHEt;]”

Benzotriazole-B(C4Fs)3 5.8 0 0.0 0.0
[Benzotriazole-B(C6F5)3][HNEt3]b 6.7 0 0.0 0.0
[Benzotriazole-B(CgFs);][HNEt;]° 6.7 0 0.0 0.0

“Conditions: 20 g I-hexene, 50 °C, 30 min. Catalyst: dimethylsilyl{(1-(2,4,7-trimethylindenyl)-7-(2,5-dimethyl-
cyclopenta[1,2-b:4,3-b"]-dithiophene)} zirconium dimethyl, 0.5 mg. 100 Equiv of AI'Bu; added as scavenger. 1-Hexene was
gercolated over activated alumina prior to use. GPC data were calculated using polybutene molecular weight constants.

Sequence of addition: 1) 1-hexene + Al'Bus, 2) metallocene in toluene into 1-hexene, 3) cocatalyst in toluene into 1-hexene.
“Sequence of addition: 1) 1-hexene + Al'Bus, 2) cocatalyst in toluene into 1-hexene, 3) metallocene in toluene into 1-hexene.
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Figure S1. ORTEP views of the u-(1H-benzotriazolato-1kN':2kN°)diborate anion 3 with a partial
labeling scheme. Thermal ellipsoids are drawn at the 30% probability level; hydrogen atoms are given
arbitrary radii. The two independent molecules are shown.

molecule 11
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Table S2. Selected Geometric Parameters (A and °) for 3.

I 11 average”
N(1)-N(2) 1.3254(18) 1.3141(18) Lato
NG)-NQ2) 1.3176(18) 1.3189(18)
N(1)-C(7a) 1.376(2) 1.3743(19) Lars
N(3)-C(3a) 1.3740(19) 1.375(2)
C(3a)-C(7a) 1.404(2) 1.392(2) 1.398
C(3a)-C(4) 1.392(2) 1.401(2) 307
C(7a)-C(7) 1.397(2) 1.399(2)
C(4)-C(5) 1.371(2) 1.382(2)
1.375
C(6)-C(7) 1.372(2) 1.374(2)
C(5)-C(6) 1.421(2) 1.398(2) 1.410
N(1)-B(1) 1.593(2) 1.596(2) s
NG3)-B(2) 1.5996(19) 1.596(2)
B(1)-C(11) 1.646(2) 1.640(2) Leat
B(2)-C(41) 1.637(2) 1.641(2)
B(1)-C(21) 1.633(2) 1.641(2) a0
B(2)-C(51) 1.635(2) 1.650(3)
B(1)-C(31) 1.631(2) 1.640(2) Lex6
B(2)-C(61) 1.642(2) 1.629(2)
N(2)-N(1)-C(7a) 109.75(12) 110.05(12) 10692
N(2)-N(3)-C(3a) 109.93(12) 109.95(12)
N(1)-N(2)-N(3) 108.85(12) 108.55(12) 108.70
N(3)-C(32)-C(4) 132.04(14) 131.97(14) 13236
N(1)-C(7a)-C(7) 132.74(14) 132.67(14)
N(3)-C(3a2)-C(7a) 105.87(13) 105.67(13) 10573
N(1)-C(72)-C(3a) 105.59(13) 105.78(13)
C(4)-C(3a)-C(7a) 122.01(14) 122.36(14) 2190
C(7)-C(7a)-C(3a) 121.67(14) 121.54(14)
C(3a)-C(4)-C(5) 116.25(14) 115.64(14) 15 56
C(72)-C(7)-C(6) 115.94(14) 115.63(14)
C(4)-C(5)-C(6) 121.75(15) 121.61(15) 2
C(7)-C(6)-C(5) 122.32(15) 123.21(15)
N(2)-N(1)-B(1) 120.13(12) 121.27(12)
120.54
N(2)-N(3)-B(2) 120.87(12) 119.87(12)
C(7a)-N(1)-B(1) 129.14(12) 128.17(12) 125,90
C(32)-N(3)-B(2) 128.82(12) 129.46(13)
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N(1)-B(1)-C(11) 111.51(12) 110.24(12)

111.29
NG3)-B(2)-C(41) 111.11(12) 112.29(14)
N(1)-B(1)-C(21) 103.05(12) 101.00(11) 10202
NG3)-B(2)-C(51) 101.97(11) 102.08(12)
N(1)-B(1)-C(31) 105.60(12) 108.97(12) L0704
NG3)-B(2)-C(61) 107.61(12) 105.96(12)
C(11)-B(1)-C(21) 114.33(13) 115.86(13) a7
C(41)-B(2)-C(51) 114.13(12) 114.58(13)
C(11)-B(1)-C(31) 107.03(12) 106.91(12) L0648
C(41)-B(2)-C(61) 105.44(11) 106.53(13)
C(21)-B(1)-C(31) 115.01(13) 113.65(12) 507
C(51)-B(2)-C(61) 116.47(12) 115.15(14)
N(2)-N(1)-B(1)-C(11) 115.19(16) 119.86(15) Lo
N(2)-N(3)-B(2)-C(41) 121.34(15) 120.59(16)
N(1)-B(1)-C(11)-C(12) -3.92) ~11.5Q2) o
N(3)-B(2)-C(41)-C(42) ~12.02) -9.3(3)
N(1)-B(1)-C(21)-C(22) 54.72(19) 54.79(18) s
N3)-B(2)-C(51)-C(52) 61.20(17) 59.2(2)
N(1)-B(1)-C(31)-C(32) 62.66(19) 57.7(2) w0
N(3)-B(2)-C(61)-C(62) 59.2(2) 58.3(2)

“T and II refer to the two independent molecules in the asymmetric unit of [NHEt;]3-12C;Hs. [’Computed taking into account

the idealized C, symmetry of anion 3.
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Compound 1 — HF/6-31G optimized geometry

Energy calculated at HF/6-31G: —2590.32549456
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Compound 3 — C; isomer, HF/6-31G optimized geometry

Energy calculated at HF/6-311+G(d): —4789.71701728
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Compound 3 — C; isomer, HF/6-31G optimized geometry

Energy calculated at HF/6-311+G(d): —4789.71431984
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