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Table S1. Elemental analysis for each caffeinium adduct.

CAFHeBr CAFHeI*H,0 CAFHe<Cl+2H,0
Expected% | Found% | Expected% | Found% | Expected% | Found%
34.93 34.82 28.25 28.44 36.03 36.02
4.03 3.92 3.85 4.10 5.67 4.63
20.37 20.21 16.47 16.48 21.01 20.85
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Figure S1. A. '"H NMR spectra of the parent CAF molecule and its bromide adduct in DMSO-d,, B.
ATR-FTIR spectra of CAF (red trace) and CAFH<Br (blue trace).
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Figure S2. '"H NMR spectra of caffeinium salts dissolved in DMSO-d.
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Figure S3. The TGA traces of the caffeinium adducts.
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Figure S4. ATR-FTIR spectra of CAF (red trace), CAFHeBr (dark blue trace), CAFH<*Cl (green trace),
and CAFHeI (violet trace).
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Figure S5. High-resolution mass spectrum of CAFHeBr, m/z of [CgH;;N,O,]": 195.08813.
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Figure S6. DFT-optimized molecular geometries of A. CAFH*CI-ECH and B. CAFH*CI-H,O and their
relative stabilization energy.
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Figure S7. '"H NMR spectrum of ECH conversion in DMSO-dj, x: water, peaks at 3.17 and 7.87 ppm are
corresponding to the catalyst (Table 1, Entry 1).
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Figure S8. '"H NMR spectrum of ECH conversion in DMSO-dj, x: water, peaks at 3.17 and 7.92 ppm are
corresponding to the catalyst (Table 1, Entry 2).
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11



-

- §9'C
N 08'Z-
™M w.ﬂ.M\ .I.Hm.n
X ZEE’
& o ZS'E-
T
o T o In £8'€-
\\_/ == ()]
=i
=)
o~ © I~z -
. © oz
N 9SPT——=

CAF
7 bar,70°C, 16 h

10 9

O 9TV

N 9§ b——=

5.1 49 4.7 4.5 43 4.1 3.9

(%] mc.ml-Amc.n.

S (ppm)
Figure S10. '"H NMR spectrum of ECH conversion in DMSO-dj, x: water, peak at 7.20 is corresponding

L )

to CAF (Table 1, Entry 4).

12



H, HBr
2 H, + co, -
c— 4 7 bar, 70 °C, 16 h
3

9,

2.01

10
N
i

=t
o
(s ]
_,2.50 DMSO-d6

T
© ~
~ ~
< I

55 52 49 4.6 43 4.0 3.7 3.4 31 2.8 25 22 1.9

Figure S11. '"H NMR spectrum of ECH conversion in DMSO-d;, the peak at 2.01 ppm ascribed to the
methyl group in acetic acid. HBr acid promoted the ring opening step upon the formation of halo-
alcoholic compounds.!? (Table 1, Entry 5).
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Figure S12. '"H NMR spectrum of ECH conversion in DMSO-d;, x: water. HI acid promoted the ring
opening step upon the formation of halo-alcoholic compounds.!? (Table 1, Entry 6).
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Figure S13. '"H NMR spectrum of ECH conversion in DMSO-d, x: water. HCI acid promoted the ring
opening step upon the formation of halo-alcoholic compounds.!? (Table 1, Entry 7).
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Figure S16. 'H NMR spectrum of ECH conversion in DMSO-d, (Table 1, Entry 10).
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Figure S27. '"H NMR spectrum of ECH conversion in DMSO-d, catalyzed by CAFHeBr, x: water, the
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Figure S28. '"H NMR spectrum of ECH conversion in DMSO-d; catalyzed by CAFH*Br/KI, x: water, the
peaks at 7.87 ppm corresponding to the catalyst (Table 3, Entry 1).
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Figure S29. 'H NMR spectrum of EBH conversion in DMSO-d, catalyzed by CAFHeBr, x: water, peaks
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Figure S30. '"H NMR spectrum of EBH conversion in DMSO-d, catalyzed by CAFH*Br/KI, x: water,
peaks at 3.17 and 7.93 ppm are corresponding to the catalyst (Table 3, Entry 2).

32



H,y
(o] CAFH.Br
fﬂz e b 9 h
H 7 bar, 70 °C, 16

6 H3 ar, H

. . ’ , . . = , r —— , , .
80 75 7.0 65 6.0 5.5 5.0 45 4.0 35 3.0 25 20 15 1.0

i Hs W, |
} 10-12 |
| 9 o N |
| © ¢ O 1
| @« - o I~ ‘
- &b . |
1 ) 1
! o o :
: - = v ' — . v |
| 5.0 45 4.0 3.5 3.0 25 20 15 i
| 8 |
\ o ‘
| = 7 :
3 RERE :
| 2 9 2 |1 46
3 1 T 5l 9
: ™~ o~ ~ e I
] [ N2 J -
| a ) |
- - = |

Figure S31. '"H NMR spectrum of PO conversion in DMSO-d; catalyzed by CAFHeBr, s: solvent, x:
water, peaks at 3.16 and 7.89 ppm are corresponding to the catalyst (Table 3, Entry 3).
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Figure S32. '"H NMR spectrum of PO conversion in DMSO-d; catalyzed by CAFHeBr/KI, s: solvent, x:
water, peaks at 3.16, 3.82 and 7.89 ppm are corresponding to the catalyst (Table 3, Entry 3).
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Figure S33. '"H NMR spectra of SO conversion in DMSO-d; catalyzed by CAFHeBr, x: water, peaks at
3.18 and 7.91 ppm are corresponding to the catalyst (Table 3, Entry 4).
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Figure S34. '"H NMR spectrum of SO conversion in DMSO-d; catalyzed by CAFHeBr/KI, x: water,
peaks at 3.17 and 7.93 ppm are corresponding to the catalyst (Table 3, Entry 4).
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Figure S35. 'H NMR spectra in DMSO-ds of: A. LO (maroon trace); B. LO coupled with CO, (blue
trace) in the presence of CAFHeBr/KI. The cyclic carbonate peaks are not observed (Table 3, Entry 5).
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Figure S36. Reusability of CAFHeBr over five catalytic cycles. The linear decrease in catalytic activity
was anticipated to losses during catalyst separation and filtration.
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Figure S37. 3C NMR spectra of CAFH¢Br (blue trace), unreacted ECH (red traces), and CAFHeBr/ring
opened ECH under N, atmosphere ( ) in DMSO-dg.
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Figure S38. ATR-FTIR of the original mixture (blue traces), spectrum showed C-Br bond upon the

alkoxide formation (red traces), spectrum showed C-Br bond disappearing upon bubbling with CO, (green
traces).
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