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Figure S1. 'H (400 MHz, top) and *C{'H} (100 MHz, bottom) NMR spectra (CD2Clz, 25 °C) of isolated meso-2.
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Figure S2. 'H (400 MHz, top) and *C{'H} (400 MHz, bottom) NMR spectra CD2Clz, 25 °C) of the rac-enriched complex

2.
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Figure S3. APPI+-MS spectrum of rac-2.

Attempted racemo- and meso-selective metallocene synthesis

Although the multiple crystallizations from toluene proved to be a viable method for the separa-

tion of rac- and meso-2 isomers, the development of synthetic protocols allowing for the preferential
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formation of one of the metallocene isomers is highly desirable. In this scenario, the use of a direct-
ing ligand has proven to be the most straightforward and effective approach towards racemo- [1]

and meso-selective [2] bis(indenyl)-based metallocene synthesis.
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Attempted racemo-selective synthesis of 2

A procedure analogous to that reported by Churakov [1] was used for the synthesis of NHtBu-

coordinated complex 3 (Scheme S1).

@
c
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Scheme S1. Attempted racemo-selective synthesis of complex 2 with tert-butylamido directing ligand.

'H NMR spectroscopy analysis of the crude product after metalation revealed a ca. 4:1 ratio of

rac:meso metallocene 3 (Figure S4).
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Figure S4. '"H NMR spectrum (CD2Clz, 400 MHz, 25 °C) of the crude reaction mixture indicating rac-3 as the major
product.

Treatment of such mixture with an excess of Me2SiCl» afforded the dichlorozirconium metallocene

2, retaining the same 4:1 rac/meso selectivity in the final product (Figure S5).

rac-2
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Figure S5. 'H NMR spectrum (400 MHz, CD2Clz, 25 °C) of the crude reaction mixture between 3 and Me2SiCl: afford-
ing complex 2 in ca. 4:1 rac/meso ratio.

Synthesis of [bis(3-phenyl-6-tert-butylinden-1-yl)dimethylsilyl]chlorozirconium tert-butyl amide.
In the glovebox, tert-butylamine (70 mg, 0.95 mmol) was dissolved in a toluene/THF solution (ca.
10:1, 1.5 mL) in a 50-mL round bottom flask. To this solution n-BuLi (1.58 mL of a 1.6 M solution in

hexanes, 0.99 mmol) was added dropwise at room temperature. An immediate colour change to
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clear bright yellow occurred. The reaction mixture was left to stir for 16 h. In a separate flask, THF
(171 mg, 2.37 mmol) was added dropwise to ZrCls (222 mg, 0.95 mmol) suspended in toluene (3
mL), and was left to stir at room temperature for 1 h. A white solid suspension formed over the
course of the reaction. The lithium tert-butyl amide reaction mixture was added dropwise to the
ZrCly(THF)2 suspension and left to stir at room temperature for 3 h (appearance: white solid with
beige supernatant). Another solution with proligand 1 (526 mg, 0.95 mmol) dissolved in a tolu-
ene/THF mixture (10.4/1.4 w/w) was prepared (clear orange solution). To this solution, nBulLi (1.25
mL of a 1.6 M solution in hexanes, 2.0 mmol) was added dropwise at room temperature and the
reaction mixture was left to stir for 2 h. To this mixture was added dropwise the trichlorozirconi-
um fert-butyl amide reaction mixture. The colour changed to a dark orange suspension over the
course of the addition. After 16 h, the mixture was filtered over a plug of Celite. The dark red fil-
trate was concentrated/dried in vacuo affording a red-orange glassy solid. Crude product yield:
318 mg (45% yield, ca. 75% purity). A 'TH NMR spectrum of the crude product (Figure 54) revealed

that the rac isomer of NHtBu-coordinated complex predominates.

Reaction of Me:SiCl> with [bis(3-phenyl-6-tert-butylinden-1-yl)dimethylsilylichlorozirconium tert-butyl
amide.

In the glovebox, crude product 3 (30 mg, 0.04 mmol) was dissolved in dichloromethane (1.5 mL) in
a 5-mL glass vial equipped with a stir bar. An excess of dichlorodimethylsilane (19 pL, 0.16 mmol)
was added at room temperature and the reaction was stirred for 3 h. The solvent was removed
under reduced pressure and the product was dried in vacuo, affording an orange residue. 'H NMR

spectroscopy analysis in CD:Cl: revealed a 4:1 ratio of rac/meso of the dichlorozirconocene product,
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consistent with the isomer ratio of the initial crude product prior to amide abstraction with

Me:SiClz. The co-product Me:SiCI[NH{Bu] was also observed.

Attempts towards the meso-selective synthesis of 2

According to the procedure reported by Chevalier et al. [2], the bis(indenyl) dianion was reacted
with in situ formed (1-adamantoxy)zirconium trichloride affording complex 4 (Scheme S2). Alt-
hough in the original contribution, the bulky alkoxy ancillary ligand proved to favour the for-
mation of the meso isomer, in our case an equimolar mixture of the two complexes was obtained.
Indeed, regeneration of the dichloride species by addition of excess acetyl chloride afforded, along
with unreacted proligand, complex 2 as a 1:1 rac/meso mixture, as observed by 'H NMR spectros-

copy on the crude reaction mixture (Figure S6).

O Ph tBu tBu
‘ 1. nBuLi 0@ Fh Ph

~

2. ZrCl3(OAd)(THF

Me,Si ORI Me,Si Zr;‘CI +  MesSi er' _ACl_, rac-+ meso-2 (1:1)
Toluene:THF (5:1) O@ / (0} Heptane

rt, 24 h 40°C,4h
as FD 2D
Ph tBu tBu
tBu
1 rac-4 meso-4

Scheme S2. Attempts towards the meso-selective synthesis of complex 2 [2].
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Figure S6. Aromatic region of the 'H NMR spectrum (400 MHz, CD2:Cly, 25 °C) of the crude reaction mixture resulting
from the attempted meso-selective synthesis of complex 2, indicating the presence of both rac- and meso isomers (ca. 1:1
ratio) as well as unreacted ligand 1.

Synthesis of Li>-1 (Solution A)

Under nitrogen atmosphere, a solution of n-BuLi (3.5 mL of a 1.6 M solution in hexanes, 5.56
mmol) was added dropwise at room temperature to a solution of proligand 1 (1.50 g, 2.71 mmol)
in a toluene/THF mixture (5:1 v/v, 6 mL) and the mixture was stirred at room temperature for 4 h
(Li>-1, Solution A).

Synthesis of ZrCl«(THF): (Solution B)

ZrCls (629 mg, 2.71 mmol) was suspended in toluene (5 mL). THF (0.45 mL, 5.5 mmol) was added
dropwise at room temperature and the mixture stirred at room temperature for 1 h.

Synthesis of Li-OAd (Solution C)

2-adamantol (411 mg, 2.71 mmol) was dissolved in a toluene/THF mixture (5:1 v/v, 6 mL) and n-
BuLi (1.86 mL of a 1.6M solution in hexanes, 2.97 mmol) was added dropwise at room tempera-
ture; the mixture was then stirred for 1 h.

Synthesis of Zr(OAd)Cls (Solution D).

Solution C was added by syringe to Solution B at room temperature and the mixture vtas allowed
to stir for 2 h (Zr(OAd)Cls, Solution D).

Synthesis of complex 4 and regeneration of dichloride species 2

Solution D was added dropwise at room temperature to Solution A and the mixture was allowed to
stir for 16 h. The solution was concentrated to ca. half of its original volume, heptane (10 mL)

along with acetyl chloride (0.30 mL, 4.06 mmol, 1.5 equiv) were added and the mixture was then

stirred at 40 °C for 4 h. Evaporation of the volatiles afforded a dark-red powder characterized by
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'H NMR spectroscopy as a mixture of complex 2 (as a ca. 1:1 rac/meso), unreacted proligand and

adamantoxy-derived species.
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PE samples characterization
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Figure S7. BC{'H} NMR spectrum (100 MHz, TCB/CsDs, 135 °C) of a PE synthesised with meso-2 in the absence of 1-

hexene (Table 1, entry 1).
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Figure S9. GPC traces of the PEs made with supp-rac-2 (orange) and supp-meso-2 (blue) (Table 2, entries 1 and 2).
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Figure S10. GPC traces of the PEs prepared with supp-meso-2 in the presence of difference amounts of 1-hexene (Ta-
ble 2, entries 3, 5, 7 and 9): all curves are perfectly overlapped.
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Computational Studies.
The calculations were performed using the Gaussian 09 [3] program employing B3PW91 [4,5]

functional, and using a standard double-¢ polarized basis set, namely the LANL2DZ set, aug-
mented with a single polarization f function on zirconium (0.875) and with a single polarization d
function on silicon (0.450). The solvent effects, in our case for toluene, were taken into account
during all the calculations by means of the SMD model.[6] All stationary points were fully charac-
terized via analytical frequency calculations as either true minima (all positive eigenvalues). Zero-
point vibrational energy corrections (ZPVE) were estimated by a frequency calculation at the same
level of theory, to be considered for the calculation of the total energy values at T = 298 K in the

same way as in the approach used by Castro et al.[7]
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Cartesian coordinates

rac-2

86

scf done: -1629.580593
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-2.142384
-3.920819
-3.291690

1.491651
1.321330

0.207033
0.363884
0.391759
1.531199
2.244626
1.507625
1.508857
0.374512
0.370368
1.522238
2.246793
3.488246
4.795006
5.367658
4.406795
5.501778
4.302660
4.960184
4.922266
3.587756
-0.412625
1.798020
2.659772
-0.132081
0.984303
1.218165
1.746181
2.594747
-0.455750
-0.202151
0.912962
1.118957
-1.239784
1.767963
-1.277042
1.798970
-0.514747
-2.167174
0.026473



H 2207595 3.971207 -2.303749
H 3406764 5.285657 -2.294306
H 2336866 5.047706 -0.902035
Cl -0.007204 0.968159 -1.591166
Cl 0.041251 -2.671147 -1.131220
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