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1. 1H and 13C NMR spectra of intermediate 2 and diketone 3 

 
Figure S1. 1H NMR spectrum of 11-phenyl-1,2,3,4,6,7,8,9,10-nonahydrocyclohepta[b]quinoline (2); 
recorded in CDCl3 (400 MHz). 

 
Figure S2. 13C NMR spectrum of 11-phenyl-1,2,3,4,6,7,8,9,10-nonahydrocyclohepta[b]quinoline (2); 
recorded in CDCl3 (400 MHz). 
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Figure S3. 1H NMR spectrum of 11-phenyl-1,2,3,7,8,9,10-heptahydrocyclohepta[b]quinoline-4,6-di-
one (3); recorded in CDCl3 (400 MHz). 

 
Figure S4. 13C NMR spectrum of 11-phenyl-1,2,3,7,8,9,10-heptahydrocyclohepta[b]quinoline-4,6-di-
one (3); recorded in CDCl3 (400 MHz). 
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2. GPC traces of selected polyethylenes along with plots of activity and polymer mo-
lecular weight as a function of various parameters  

 

(a)                                             (b) 

Figure S5. (a) GPC traces for the polymers produced using Co3/MMAO at various Al:Co molar 
ratios and (b) plots of catalytic activity and Mw of the polymers as a function of the Al:Co molar 
ratio. 

 

(a)                                           (b) 

Figure S6. (a) GPC traces for the polymers produced using Co3/MMAO at various temperatures 
and (b) plots of catalytic activity and Mw of the polymers as a function of reaction temperature.  
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(a)                                        (b) 

Figure S7. (a) GPC traces for the polymers produced using Co3/MMAO at various reaction times 
and (b) plots of catalytic activity and Mw of the polymers as a function of the reaction time. 

 

(a)                                     (b) 

Figure S8. (a) GPC traces for the polymers produced using Co1 – Co5 with MMAO as activator and 
(b) a bar chart comparing their catalytic activities and polyethylene molecular weight. 
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3.1. H and 13C NMR spectra of selected polyethylenes 

 
Figure S9. 1H NMR spectrum of the polyethylene produced using Co3/MMAO at a run temperature 
of 20 oC (entry 6, Table 3); recorded in 1,1,2,2-tetrachloroethane-d2 at 100 oC. 

 
Figure S10. 13C NMR spectrum of the polyethylene produced using Co3/MMAO at a run tempera-
ture of 20 oC (entry 6, Table 3); recorded in 1,1,2,2-tetrachloroethane-d2 at 100 oC. 

4. Method used to calculate the end-group ratios 
From previous studies, it was ascertained that there could be two different end-

groups for the linear polyethylene, one involves a vinyl group and the other a saturated 
n-propyl group. Therefore, there should be two different polymer chains, one chain (chain 
A, the amount is set as x) has a vinyl and a saturated n-propyl chain end. The other chain 
(chain B, the amount is set as y) has both saturated n-propyl end-groups. By recording the 
1H NMR spectra, the integral for the vinyl hydrogen and the n-propyl protons can be di-
rectly obtained. As seen in Figure S9, the integral of the vinyl hydrogen Hb can be set as a, 
and the integral of the methyl hydrogen Hf in the n-propyl group can be set as b. Then 
from the equation x / (3x + 6y) = a / b, the ratio of x / y = 6 / (b / a - 3). Therefore, the ratio of 
the different end-groups can be calculated from the ratio of the integral of the correspond-
ing proton signals. 

 

5. X-ray crystallographic studies 



  
 

S7 
 

Table S1. Crystal data and structure refinement for Co1, Co2 and Co3. 

 Co1 Co2·CH2Cl2 Co3 
CCDC number 2266582 2266583 2266584 
Empirical formula C36H37Cl2CoN3 C41H47Cl4CoN3 C44H53Cl2CoN3 
Formula weight 641.51 782.54 753.72 
Temperature/K 170.00(10) 169.98(10) 170(2) 
Crystal system orthorhombic orthorhombic monoclinic 
Space group Pbca Pbca P21/n 
a/Å 15.3184(2) 19.7057(2) 12.5080(3) 
b/Å 20.2922(2) 19.1429(2) 17.3199(4) 
c/Å 22.2570(2) 20.5944(2) 18.4354(4) 
α/° 90 90 90 
β/° 90 90 103.464(2) 
γ/° 90 90 90 
Volume/Å3 6918.46(13) 7768.71(14) 3884.03(16) 
Z 8 8 4 
ρcalcg/cm3 1.232 1.338 1.289 
µ/mm-1 5.511 6.240 4.984 
F(000) 2680.0 3272.0 1596.0 
Crystal size/mm3 0.25 × 0.2 × 0.15 0.25 × 0.2 × 0.18 0.32 × 0.28 × 0.2 
Radiation Cu Kα (λ = 1.54184) Cu Kα (λ = 1.54184) Cu Kα (λ = 1.54184) 
2Θ range for data collection/° 7.944 to 155.194 7.738 to 155.524 7.096 to 154.566 

Index ranges 
-19 ≤ h ≤ 17, -21 ≤ k ≤ 
25, -28 ≤ l ≤ 28 

-22 ≤ h ≤ 24, -23 ≤ k ≤ 24, -
22 ≤ l ≤ 25 

-15 ≤ h ≤ 15, -17 ≤ k ≤ 21, 
-23 ≤ l ≤ 20 

Reflections collected 50936 62152 29223 

Independent reflections 
7233 [Rint = 0.0523, 
Rsigma = 0.0310] 

8112 [Rint = 0.0440, Rsigma = 
0.0245] 

7898 [Rint = 0.0406, 
Rsigma = 0.0363] 

Data/restraints/parameters 7233/229/447 8112/45/466 7898/224/523 
Goodness-of-fit on F2 1.054 1.006 1.066 

Final R indexes [I>=2σ (I)] 
R1 = 0.0485, wR2 = 
0.1265 

R1 = 0.0579, wR2 = 0.1697 
R1 = 0.0464, wR2 = 
0.1265 

Final R indexes [all data] 
R1 = 0.0546, wR2 = 
0.1309 

R1 = 0.0670, wR2 = 0.1796 
R1 = 0.0526, wR2 = 
0.1329 

Largest diff. peak/hole / e Å-3 0.49/-0.39 1.84/-0.85 1.05/-0.41 
 

 
 
CheckCIF/PLATON report for Co1: 
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CheckCIF/PLATON report for Co2: 
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CheckCIF/PLATON report for Co3: 
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