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FIG. S1. SSNMR spectra of MAO at 398 K absent free TMA, simulated at different field strengths (the corresponding proton resonance
frequencies are also provided). The Boltzmann averaged contributions to the spectra from h-h-h, s-h-h and s-s-h Al sites are given separately.
Species with 3-coordinate, 4-coordinate, or h-h-o aluminum sites are not predicted to be stable at this temperature.
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FIG. S2. SSNMR spectra of MAO at 498 K absent free TMA, simulated at different field strengths (the corresponding proton resonance
frequencies are also provided). The Boltzmann averaged contributions to the spectra from Al sites are given separately. Species with 3-
coordinate, 4-coordinate, or h-h-o aluminum sites are not predicted to be stable at this temperature.
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FIG. S3. SSNMR spectra of MAO at 77 K absent free TMA, simulated at different field strengths (the corresponding proton resonance
frequencies are also provided) with various Gaussian broadening frequencies applied. The Boltzmann averaged contributions to the spectra
from Al sites are given separately.
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FIG. S4. SSNMR spectra of MAO at 298 K absent free TMA, simulated at different field strengths (the corresponding proton resonance
frequencies are also provided) with various Gaussian broadening frequencies applied. The Boltzmann averaged contributions to the spectra

from Al sites are given separately.
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FIG. S5. SSNMR spectra of MAO at 398 K absent free TMA, simulated at different field strengths (the corresponding proton resonance
frequencies are also provided) with various Gaussian broadening frequencies applied. The Boltzmann averaged contributions to the spectra

from Al sites are given separately.
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FIG. S6. SSNMR spectra of MAO at 498 K absent free TMA, simulated at different field strengths (the corresponding proton resonance
frequencies are also provided) with various Gaussian broadening frequencies applied. The Boltzmann averaged contributions to the spectra

from Al sites are given separately.
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FIG. S7. SSNMR spectra of (AIMe;), and (AlMe;), simulated at different field strengths (the corresponding proton resonance frequencies are

also provided).
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FIG. S8. Calculated EFG parameters and NMR chemical shifts of TMA monomer and dimer.
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FIG. S9. SSNMR spectra of (AlOMe)g ., simulated at different field strengths (the corresponding proton resonance frequencies are also

provided).
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FIG. S11. SSNMR spectra of (AlOMe); . - (AIMe;), simulated at different field strengths (the corresponding proton resonance frequencies are

also provided).
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FIG. S12. Calculated EFG parameters and NMR chemical shifts of (AlOMe)ﬁ,c - (AlMe;).
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FIG. S13. SSNMR spectra of (AIOMe); . - (AlMe;),, simulated at different field strengths (the corresponding proton resonance frequencies
are also provided).
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FIG. S14. Calculated EFG parameters and NMR chemical shifts of (AIOMe) . - (AlMe;),.
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FIG. S15. SSNMR spectra of (AIOMe); . - (AlMe;);, simulated at different field strengths (the corresponding proton resonance frequencies

are also provided).
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FIG. S17. SSNMR spectra of (AIOMe); . - (AlMe;),, simulated at different field strengths (the corresponding proton resonance frequencies

are also provided).
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FIG. S19. SSNMR spectra of (AlIOMe)g ., simulated at different field strengths (the corresponding proton resonance frequencies are also

provided).
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FIG. S21. SSNMR spectra of (AIOMe)g . - (AIMe;), simulated at different field strengths (the corresponding proton resonance frequencies are

also provided).
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FIG. S23. ssnmr spectra of (alome)g . - (alme;),, simulated at different field strengths (the corresponding proton resonance frequencies are also

provided).
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FIG. S25. SSNMR spectra of (AlIOMe)s . - (AlMe;);, simulated at different field strengths (the corresponding proton resonance frequencies

are also provided).
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FIG. S27. SSNMR spectra of (AlIOMe)y . - (AlMe;),, simulated at different field strengths (the corresponding proton resonance frequencies

are also provided).
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FIG. S29. SSNMR spectra of (AlIOMe)y, ., simulated at different field strengths (the corresponding proton resonance frequencies are also

provided).
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FIG. S31. SSNMR spectra of (AIOMe),, . - (AIMe;), simulated at different field strengths (the corresponding proton resonance frequencies

are also provided).
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FIG. S32. Calculated EFG parameters and NMR chemical shifts of (AIOMe),, . - (AlMe;).
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FIG. S33. SSNMR spectra of (AIOMe),, . - (AlMe;),, simulated at different field strengths (the corresponding proton resonance frequencies

are also provided).
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FIG. S34. Calculated EFG parameters and NMR chemical shifts of (AIOMe)y, . - (AIMe),.
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FIG. S35. SSNMR spectra of (AIOMe),, . - (AlMe;);, simulated at different field strengths (the corresponding proton resonance frequencies
are also provided).
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FIG. S36. Calculated EFG parameters and NMR chemical shifts of (AIOMe)y . - (AIMe;);.
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FIG. S37. SSNMR spectra of (AlIOMe),, ., simulated at different field strengths (the corresponding proton resonance frequencies are also

provided).
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FIG. §38. Calculated EFG parameters and NMR chemical shifts of (AIOMe),, ..
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FIG. S39. SSNMR spectra of (AlIOMe),, ., simulated at different field strengths (the corresponding proton resonance frequencies are also
provided).
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FIG. 540. Calculated EFG parameters and NMR chemical shifts of (AIOMe),, ..
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FIG. S41. SSNMR spectra of (AIOMe),, . - (AIMe;), simulated at different field strengths (the corresponding proton resonance frequencies

are also provided).
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FIG. S42. Calculated EFG parameters and NMR chemical shifts of (AIOMe),, . - (AlMe;).
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FIG. S43. SSNMR spectra of (AIOMe), ., simulated at different field strengths (the corresponding proton resonance frequencies are also

provided).
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FIG. S45. SSNMR spectra of (AIOMe)ys ., simulated at different field strengths (the corresponding proton resonance frequencies are also

provided).
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FIG. 546. Calculated EFG parameters and NMR chemical shifts of (AIOMe),s ..
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FIG. S47. SSNMR spectra of (AIOMe),, ., simulated at different field strengths (the corresponding proton resonance frequencies are also
provided).
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FIG. 548. Calculated EFG parameters and NMR chemical shifts of (AIOMe),, ..
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FIG. S49. SSNMR spectra of (AIOMe), . - (AIMe;), simulated at different field strengths (the corresponding proton resonance frequencies

are also provided).
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FIG. §50. Calculated EFG parameters and NMR chemical shifts of (AIOMe),, . - (AlMe;).
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FIG. S51. SSNMR spectra of (AIOMe),, . - (AlMe;),, simulated at different field strengths (the corresponding proton resonance frequencies
are also provided).
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FIG. §52. Calculated EFG parameters and NMR chemical shifts of (AIOMe),, . - (AlMe;),.
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FIG. S53. SSNMR spectra of (AlOMe),, simulated at different field strengths (the corresponding proton resonance frequencies are also

provided).
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FIG. S54. Calculated EFG parameters and NMR chemical shifts of (AIOMe),;.
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FIG. S55. SSNMR spectra of (AlIOMe),, , - (AlMe;), simulated at different field strengths (the corresponding proton resonance frequencies

are also provided).
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FIG. S56. Calculated EFG parameters and NMR chemical shifts of (AIOMe) , - (AlMe;).

Cq=17.8 MHz Co=21.5MHz Ca=21.7MHz , Ca=17.4MHz
/ n=063 _/ n=065 | n=067 _ ) n=0.69
| 8= 106ppm\ N~ 5=118ppm_ ) _~\__~8=118ppm N _ N ~5=107 ppm
Lﬂ/)i ~ LA N NE W, =
h ! - BRI
Co=15TMHZ) Cc=181MHZ ! ! Co=162MHz, Co=9.4 MHz
B / n=022 | |, o8

n=039 - -0 *\ l\ 5-93ppm 2> g
p 5 91 ppm ~ N — é =106 ppm ~ I(/)j' ~ :ﬁ /D’J\ 5 =83 ppm
N /EJ S ‘ A TN
IR e !
/ C°—211MHZ / Cq =19.6 MHz Cq = 41.7 MHz
/p n=076 . n= 027 _n=041
% 5= 147 ppm %{ praig 5 =106 ppm )()r) 8=204 ppm
A R R

~



S36

FIG. S57. SSNMR spectra of (AIOMe),, , - (AIMe;),, simulated at different field strengths (the corresponding proton resonance frequencies
are also provided).
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FIG. S58. Calculated EFG parameters and NMR chemical shifts of (AlIOMe), , - (AlMe;),.
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FIG. S59. SSNMR spectra of (AIOMe),, , - (AIMe;);, simulated at different field strengths (the corresponding proton resonance frequencies

are also provided).
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FIG. S60. Calculated EFG parameters and NMR chemical shifts of (AlIOMe), , - (AlMe;);.
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FIG. S61. SSNMR spectra of (AIOMe),, , - (AIMe;),, simulated at different field strengths (the corresponding proton resonance frequencies

are also provided).
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FIG. S62. Calculated EFG parameters and NMR chemical shifts of (AlIOMe), , - (AlMe;),.
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FIG. S63. SSNMR spectra of (AlIOMe),,, simulated at different field strengths (the corresponding proton resonance frequencies are also

provided).
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FIG. S64. Calculated EFG parameters and NMR chemical shifts of (AIOMe),, ;.
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FIG. S65. SSNMR spectra of (AlIOMe),, , - (AlMe;), simulated at different field strengths (the corresponding proton resonance frequencies

are also provided).
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FIG. S66. Calculated EFG parameters and NMR chemical shifts of (AlIOMe), , - (AlMe;).
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FIG. S67. SSNMR spectra of (AIOMe),, , - (AIMe;),, simulated at different field strengths (the corresponding proton resonance frequencies
are also provided).
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FIG. S68. Calculated EFG parameters and NMR chemical shifts of (AlIOMe), , - (AlMe;),.

/11 Co=96MHz , | Co=148MHz/ | Ca=18.2MHz, Cq =146 MHz
\x./)yx n=073 \,A\/\/'l 027 Nt r] 0.72 \4*\,,\\41 0.44
Uu*x* 5=79ppm _ g [ | 8=91ppm - AvA\YA =106 ppm_ 1 [ =89 ppm
[ | ] Ca=200MHz/ | | Co=154MHz/ | | Co=19.1 MHz/

TN g 2080 i ntonr L oo || Cq=335MHz
- *y*‘xﬁ 144 ppm a R 5=91 r v‘x\ Sy gn=082

PP Y ppm P A 5= 106;1mewa 5= 175 ppm
[P
|
| Co=141MHzz | | Ca=20AMHz/ |, Cqo= 191M§Z/‘ Cq=18.5MHz
n=056 ’\%w\/n 0.84 *« VA\/n 0.29 ~ ~_-N=062
1* 5=89 ppm %wa =145 ppm _ &»,Avx =104 ppm ;* 1:1 =104 ppm

;| Cq=85MHz ; Cq=332MHz

- e 0.76 AVA’\ n=0.83

Bl 8=79ppm *Y/‘Lv/(\5=175ppm
BN SN



S42

FIG. S69. SSNMR spectra of (AIOMe),, , - (AIMe;);, simulated at different field strengths (the corresponding proton resonance frequencies

are also provided).
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FIG. S70. Calculated EFG parameters and NMR chemical shifts of (AlIOMe), , - (AlMe;);.
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FIG. S71. SSNMR spectra of (AIOMe),, , - (AIMe;),, simulated at different field strengths (the corresponding proton resonance frequencies

are also provided).
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FIG. S72. Calculated EFG parameters and NMR chemical shifts of (AlIOMe), , - (AlMe;),.
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FIG. S73. SSNMR spectra of (AlOMe), 4, simulated at different field strengths (the corresponding proton resonance frequencies are also

provided).
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FIG. S74. Calculated EFG parameters and NMR chemical shifts of (AIOMe), 4 ;.
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FIG. S75. SSNMR spectra of (AlIOMe),,, - (AlMe;), simulated at different field strengths (the corresponding proton resonance frequencies

are also provided).
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FIG. S76. Calculated EFG parameters and NMR chemical shifts of (AlIOMe),, , - (AlMe;).
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FIG. S77. SSNMR spectra of (AIOMe),,, - (AIMe;),, simulated at different field strengths (the corresponding proton resonance frequencies

are also provided).
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FIG. S78. Calculated EFG parameters and NMR chemical shifts of (AlIOMe),, , - (AlMe;),.
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FIG. S79. SSNMR spectra of (AIOMe),,, - (AIMe;);, simulated at different field strengths (the corresponding proton resonance frequencies

are also provided).
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FIG. S80. Calculated EFG parameters and NMR chemical shifts of (AlIOMe),, , - (AlMe;);.
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FIG. S81. SSNMR spectra of (AIOMe),,, - (AIMe;),, simulated at different field strengths (the corresponding proton resonance frequencies

are also provided).
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FIG. S82. Calculated EFG parameters and NMR chemical shifts of (AlIOMe),, , - (AlMe;),.
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FIG. S83. SSNMR spectra of (AlIOMe);4, simulated at different field strengths (the corresponding proton resonance frequencies are also

provided).
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FIG. S84. Calculated EFG parameters and NMR chemical shifts of (AIOMe); ;.
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FIG. S85. SSNMR spectra of (AlIOMe),, - (AlMe;), simulated at different field strengths (the corresponding proton resonance frequencies

are also provided).
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FIG. S86. Calculated EFG parameters and NMR chemical shifts of (AIOMe) g ;.
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FIG. S87. SSNMR spectra of (AIOMe),¢, - (AIMe;),, simulated at different field strengths (the corresponding proton resonance frequencies
are also provided).
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FIG. S88. Calculated EFG parameters and NMR chemical shifts of (AlIOMe) ¢, - (AlMe;),.
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FIG. S89. SSNMR spectra of (AIOMe),¢, - (AIMe;);, simulated at different field strengths (the corresponding proton resonance frequencies

are also provided).
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FIG. S90. Calculated EFG parameters and NMR chemical shifts of (AlOMe)mt - (AlMe;,);.
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FIG. S91. SSNMR spectra of (AIOMe),4, - (AIMe;),, simulated at different field strengths (the corresponding proton resonance frequencies

are also provided).
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FIG. §92. Calculated EFG parameters and NMR chemical shifts of (AIOMe) ¢, - (AlMe;),.
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FIG. S93. SSNMR spectra of (AlOMe),s, simulated at different field strengths (the corresponding proton resonance frequencies are also

provided).
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FIG. S94. Calculated EFG parameters and NMR chemical shifts of (AIOMe),g ;.
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FIG. S95. SSNMR spectra of (AlIOMe),s; - (AlMe;), simulated at different field strengths (the corresponding proton resonance frequencies

are also provided).
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FIG. S96. Calculated EFG parameters and NMR chemical shifts of (AIOMe) g , - (AlMe;).

\ Ll Co=212Miz, |, Ca=187MHz Co=141MHz | | Co=32.7MHz
WU n=066 .()sz/q=O.71 S V?‘;j\”=°'18‘rf’tf”’”?n:0'84
Y \/,5:118ppm«‘1’1\xk_5:107ppmlhﬂ »t‘”§=87ppn)\‘xj»¥‘**6=l73ppm

I

I

v 11 Co=15.6MHz ‘)r ICq = 14.0 MHZ‘* . Co=159MHz | | Cq =017868 MHz

Sy LFS n=036 . o N =016 . %kooovn=032~ o xr =0
< 0. / 5 L
/E”K‘ )5\/;-/\ 6 =92 ppm ,t*‘*‘;(\fé =88 ppm B A rRE = 92 ppn‘&n(/. >4 1(3»/6 =106 ppm
I TN I
Cq=212MHz, | | Co=15.0MHz | | Cq=152MHz ,  Cq=13.9MHz
}‘x‘x/~ =0.68 ~ vy rin=032 « S kan=022~ b in=025
*g,g i 5=118 PP A4 75 = 84 ppm i r6 = 84 ppni <84 L5 = 83 ppm
7 I [ [

12

\ 1| ) Cq=157MHz |  Co=147MHz  Co=163MHZ | | Cq=9.0MHz

ST =048 \ gy =023 \rﬂw,*n‘ N =030 oy rn=0.90

Y, f(*““f'w 6 = 88 ppm iy \»/»Q =85 PprTlav»“‘*"\)/'* 65=91 ppm"‘b‘“*“ &= 76 ppm
i i

| ) /Cq=188MHz | | & Co=19.6MHz |  Co=186MHz
SEOY T T = 0.29 Y T AP 0= 0.81 <\ kg N=068
3‘*‘,"7*7%: 105 ppin 75 6 = 144 pprivac i % 5= 104 ppm
e



S56

FIG. S97. SSNMR spectra of (AIOMe),q , - (AIMe;),, simulated at different field strengths (the corresponding proton resonance frequencies
are also provided).
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FIG. S98. Calculated EFG parameters and NMR chemical shifts of (AlIOMe) g , - (AlMe;),.
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FIG. S99. SSNMR spectra of (AIOMe),q . - (AIMe;);, simulated at different field strengths (the corresponding proton resonance frequencies

are also provided).
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FIG. S100. Calculated EFG parameters and NMR chemical shifts of (AIOMe);g ; - (AIMe;);.
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FIG. S101. SSNMR spectra of (AIOMe),g . - (AIMe;),, simulated at different field strengths (the corresponding proton resonance frequencies

are also provided).
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FIG. S102. Calculated EFG parameters and NMR chemical shifts of (AIOMe);g ; - (AIMe;),.
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FIG. S103. SSNMR spectra of (AlIOMe),, simulated at different field strengths (the corresponding proton resonance frequencies are also

provided).
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FIG. 5104. Calculated EFG parameters and NMR chemical shifts of (AIOMe)y,.
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FIG. S105. SSNMR spectra of (AlOMe), , - (AlMe;), simulated at different field strengths (the corresponding proton resonance frequencies

are also provided).
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FIG. 5106. Calculated EFG parameters and NMR chemical shifts of (AlIOMe),, ; - (AlMe;).
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FIG. S107. SSNMR spectra of (AIOMe),, . - (AIMe;),, simulated at different field strengths (the corresponding proton resonance frequencies

are also provided).
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FIG. S108. Calculated EFG parameters and NMR chemical shifts of (AIOMe),, ; - (AIMe;),.

|0 Ca=189MHz,  Ca=185MHz - Co=147MHz CQ—162MHZ
BT n=0.24 A N =076 g AT n=042 _m=044
“' 2aade g 106 ppm&u**“«) 5=106 pp'hV*V*v*v/\ 5 =86 ppm_ T;xy*v*vjﬁ =88 ppm
111 1 -C=136MHz | , Co=16.5MHz, 8.6MHz, , Co=19.4MHz
CErin=o21 *‘**j:j 4=029 | A= 0.04 ool Ll bn=084
T 6= ez pem g < 02 ppm-7 6 = 77 ppar -y © = 145 ppm
Co=145MHz = Co=154Mhz Co=149MHz, ,  Coq=14.1MHz

bidd lrn =006 plld =040 Ll =035 frorr b n = 031
< f,**"‘\“( 6 = 82 ppm- *‘*»‘wvé = 84 ppm. N«%t)\uﬁ 89 pp"’v’fv*f*"*v”ﬁ =82 ppm

.11, Cq=16.0MHz |4 Cq—013491MHL | . _Cq=153MHz  Cq=18.4MHz
e Y n=036 Froradrn TEFFESY n=047 ;T«VVAyﬂn_OM
PP 5= 83 pprﬁ"“”*f*”}é =86 ppm < 5 go PPAT - 7§76 = 105 ppm

|\, , Co=158MHz, | , , Co=88MHz , , , , Cq=200NHz , 190213‘;9""“2
7 n=0.21  FYFFRn =071 %M«r« n=0.86 - a1 =0-
,*\Avff ~8 =95 ppn,rr\nvav) 6 = 78 ppmi-1 ] ‘v;\ 5=147 ppmi 7T %2106ppm
D Cq = 30.9 MHz Co =324 MHz
I L

TOPSFSP
PINS S S gl
N [} 5=




562

FIG. 5109. SSNMR spectra of (AIOMe),, . - (AIMe;);, simulated at different field strengths (the corresponding proton resonance frequencies

are also provided).
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FIG. S110. Calculated EFG parameters and NMR chemical shifts of (AIOMe),, ; - (AIMe;);.
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FIG. S111. SSNMR spectra of (AIOMe),, . - (AIMe,),, simulated at different field strengths (the corresponding proton resonance frequencies

are also provided).
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FIG. S112. Calculated EFG parameters and NMR chemical shifts of (AIOMe),, , - (AIMe;),.
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