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Sample characterization

The samples were pressed using the KBr pellet method and analyzed at a constant temperature of 20°C,
a humidity of 35%, and a scanning range of 400-4000 cm™' using a Perkin-Elmer Spectrum infrared
spectrometer. Field emission scanning electron microscopy was applied to examine the surface
morphology of ACT and ACT@IRMOF-3 (with an accelerating voltage of around 20 KV FE-SEM
QUANTA FEG250, Republic of Czech). Transmission electron microscopy (TEM; JEOL, JEM 2100,
120 KV acceleration voltages, Japan) was applied to analyze the particle size. IH NMR and 13CNMR
were measured in DMSO-dg using TMS as an internal standard on a Bruker 250 MHz spectrometer.
The thermal stability of ACT and ACT@IRMOF-3 samples was investigated using a Perkin Elmer
TGA/DTA instrument at a temperature of 25-600 °C. Specific surface areas of catalysts were measured
by N2 physisorption at liquid nitrogen temperature using a Micromeritics Tristar 3000 surface area
analyzer and the standard multipoint BET analysis method. Samples were degassed in flowing N2 for
12 h at 200 °C before N, physisorption measurements. The specific surface areas were evaluated using

the Brunauer-Emmett-Teller (BET) method in the p/p, range of 0.05 - 0.2.
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'H NMR (250 MHz, DMSO) § 1.03 (s, 3H, CHs), 1.07 (s, 3H, CHs), 2.02 (g, J = 15.0 Hz, 2H,
-CH,), 2.55 (s, 2H, -CH,-C=0), 2.74 (s, (CH;),N), 5.60 (s, 1H, C-H), 6.01 (s, NH), 6.44-6.90
(m, 8H Ar), 8.64 (s, NH). 3C NMR (63 MHz, DMSO) § 27.8, 28.8, 32.2, 44.6, 50.0, 55.6,
111.5,112.3, 119.6, 120.3, 120.9, 122.9, 128.3, 131.5, 133.0, 139.3, 149.0, 154.8, 192.3.

Aralyst Mina Kharshidi
Date Sunday, August 13, 2023 12:21 PM
132,
130 M"\\ 'F(
10 /d_,—«--»—-——--\_\ " fﬁm.M
\ | | v i H!
110} {
T48.22em-1
3249
1004 b 1530, _1100.42cm-1
B0 290348 N(CH;), || ‘1236 45cm-1
I; 34322 1605 ¥6cmhy39.26cm-1
& o 3738661 Q
H A
1388 34cm-1
B8H N 0 1381.17em-1
T CE
N
H
601 1543 53cm-1
e T T T T T T —
4000 3500 3000 2500 2000 1500 1000 500400
cm-1
o W oo W [ I i B BRUKER
m momown o MU o) g e ( >< )
w W e O W MmO MNACOOCO o
@ Vo w WG moca 6 oo
‘ \\V // \\\\ \/// Current Data Paramsters
HAME Ha= -
EXPNOD ag
FROCHO u §
F2 - Acoquisition Parameters
Date_ 20210808
Tim= 1c.04
N(CH3)2 PROBHD. © mm Multioan
FULPROG zq
TD 1&384
EOLVENT DMED
RE 10
v o
H Q EWH 6265 664 Hz
N FICRES O_3E2426 Hz
1.3074932 sec
@ O % 3z
W T79.B0D usec
CE &.00 usec
TE 300.0 E
01 2.00000000 sec
N 0 -------- CHINNMEL £l ===
H Fri 5.00 uace
FL1 3.a0 4B
EFO1 ZE0.1320010 MH=x
F2 Procassing params tars
EI i27ce
EF 250.1300000 MH=
WOW EM
EEB o
LE 1.00 Hz
Jl k ca 0
BC 1.00
T T T T T T T T T T T T T T T T T T T
14 13 12 11 10 9 3 7 6 5 4 3 2 1 0 | 2 ppm
|
B aelele B
=2 el =]l el i) -]

S3




o BRUKER

™

Ll e @O

L e i b eyl iyl i fhart -

™ foamHAOBNSOAMN A 000000 o aoaowowomoaarow oo

o nemmmoI e A A N oo oo 0~

r et R tn R Bk s te na ks TR R R R Currant Data Paramsters
NAME Hazmadan-T
EXFHO -1
FROCHO 1
F2 - Acquisition Parameters
Cate 20210E10
Tima™ 12.06
INSTRIM spect

N(CH ) FROEHD & mm Multimmel
3)2 PULPROS

| 2
o ELE3L
EOLVENT tMza
R 14
D= 0
EWH 15060.241 Hz
H FIDRES 0.225B01 Hz
AQ 2.17604E]1 sec
N. RG 1625.5
O o 31,200 uaec
CE 6.00 usec
TE 100.0 K
om 2.00000000 sec
dll ©.03000000 sec
dlz ©.00002000 se=c
N mmmmmmmm CHRHMEL £l =mm=m-=-
H HUC1 13C
F1 10.00 usec
FL1 0.00 48
EFO1 €2_9015240 MHz

mmmme CHAHEL £2 =mmmmmem
CECPREZ waltzlE
WIC2 n
FCEOZ B0.00 uaec
FL2 3.00 48
FL1Z Z1.50 dB
FL13 23.00 48
EFO2 2ED.1310005 MH=
F2 - Processing parasetesa
[ g1 12768
EF £2_B352390 MHz
WOW EM
\uk cco [
WWMMHWB 10.00 Hz
CB i}
T T T T T T T T T T T i 140
200 1E0 160 140 120 100 a0 &l 40 20 o rpm

'H NMR (250 MHz, DMSO) & 1.00 (s, 3H, CH;), 1.07 (s, 3H, CHs), 2.10 (q, J = 16.2 Hz, 2H,
-CH,), 2.62 (s, 2H, -CH,-C=0), 5.62 (s, 1H, C-H), 5.94 (s, IH Ar), 6.48-7.02 (m, 6H Ar), 7.46
(s, NH), 8.97 (s, NH). 3C NMR (63 MHz, DMSO) § 28.3, 32.2, 44.5, 49.8, 54.6, 109.1, 120.6,
121.3, 123.6, 126.8, 129.1, 132.0, 132.2, 134.6, 137.7, 140.6, 156.0, 192.5.
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'H NMR (250 MHz, DMSO) & 1.01 (s, 3H, CHs), 5 1.07 (s, 3H, CH;), 2.14 (q,

J=13.2 Hz,

2H, -CH,), 2.54 (d, J = 9.2 Hz, 2H, -CH,-C=0), 5.76 (s, 1H, C-H), 6.31 (s, 1H), 6.56 (s, 2H),
6.95 (s, 1H), 7.30 (d, J= 7.7 Hz, 2H), 7.99 (d, J = 7.7 Hz, 2H), 8.41 (s, NH), 8.89 (s, NH).
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13C NMR (63 MHz, DMSO) & 28.4, 32.2, 44.5, 49.8, 56.4, 109.4, 112.3, 120.7, 123.5, 124.8,
127.9, 128.8, 131.5, 138.3, 146.2, 153.3, 155.5, 192.7.
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'H NMR (250 MHz, DMSO) § 1.06 (s, 6H, 2CH3), 1.96 (s, 3H, CHs), 2.11 (s, 2H, -CH,), 2.54
(s, 2H, -CH,-C=0), 3.88 (s, OCH}), 5.26 (s, 1H), 5.91-6.88 (m, SH Ar), 7.00 (s, NH), 8.72 (s,
NH). 3C NMR (63 MHz, DMSO0) § 20.6, 28.5, 32.2, 44.6, 50.0, 52.7, 55.9, 109.3, 110.9, 119.8,
120.3, 120.9, 123.8, 126.9, 128.1, 129.1, 131.8, 136.3, 138.7, 155.8, 157.5, 192.2.
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'H NMR (250 MHz, DMSO) 8 1.02 (s, 3H, CHs), 1.06 (s, 3H, CH;), 2.03 (s, 3H, CHy), 2.18
(s, 2H, -CHy), 2.53 (s, 2H, -CH,-C=0), 2.74 (s, (CH;),N), 5.59 (s, 1H, C-H), 5.87-6.81 (m, 7H
Ar), 6.91 (s, NH), 8.60 (s, NH). *C NMR (63 MHz, DMSO) § 20.7, 27.7, 29.2, 32.2, 44.6,
50.0, 55.5, 111.2, 111.9, 120.7, 123.7, 128.4, 129.0, 131.6, 133.1, 136.9, 139.1, 149.0, 154.7,
192.1.
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'H NMR (250 MHz, DMSO) & 0.99 (s, 3H, CH3), 1.05 (s, 3H, CHs), 2.04 (s, 3H, CH;), 2.48
(s, 2H, -CH,), 2.54 (s, 2H, -CH,-C=0), 5.64 (s, 1H, CH), 6.08-7.08 (m, 7H Ar), 7.14 (s, NH),
8.75 (s, NH). 3C NMR (63 MHz, DMSO) & 20.6, 28.4, 32.2, 44.5, 49.9, 55.7, 109.8, 120.8,
124.0, 128.1, 129.0, 129.5, 130.8, 132.1, 136.3, 138.5, 144.3, 155.3, 192.3.
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'H NMR (250 MHz, DMSO) & 0.99 (s, 3H, CH;), 1.05 (s, 3H, CHs), 2.04 (s, 3H, CH), 2.18
(s, 2H, -CH,), 2.52 (s, 2H, -CH,-C=0), 5.65 (s, 1H, C-H), 6.10-6.74 (m, 3H Ar), 6.82 (s, NH),
7.01-7.30 (m, 4H Ar), 8.77 (s, NH). 3C NMR (63 MHz, DMSO) § 20.7, 28.4, 32.2, 44.5, 49.9,
55.8,109.8, 119.4, 120.8, 124.1, 129.0, 130.0, 131.0, 132.1, 136.3, 138.5, 144.8, 155.3, 192.3.
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Analyst Mina Khorshidi
Date Sunday, August 18, 2024 10:58 PM
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'H NMR (250 MHz, DMSO) § 0/98 (s, 3H, CHs), 1.05 (s, 3H, CHs), 1.98 (s, 3H, -CHs), 2.09
(s, 2H, -CH,), 2.60 (s, 2H, -CH,-C=0), 5.50 (s, 1H, C-H), 5.90-6.46 (m, 4H Ar), 6.72-7.07 (m,
3H Ar), 7.49 (s, NH), 8.94 (s, NH). 3C NMR (63 MHz, DMSO) § 20.6, 28.3, 32.3, 44.5, 49.8,

54.3,108.9, 120.6, 121.3, 121.8, 126.8, 129.1, 129.6, 130.1, 132.0, 132.5, 134.6, 137.5, 140.8,
155.9, 192.2.

Analyst Mina Khorshidi
Date Tuesday, Juna 06, 2023 11:45 AM
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Curreant Data Paramsters
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F2 - Aoguisition Paramsters
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Tim=" 1506
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F2 - Procassing parasaters
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Currest Data Parameters
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EXTHD 1]
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F2 - Roquisition Paramesers
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H oS o
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L2 300 48
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F2 - Processing parazeters
EI 127cE
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WOW EM
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LB 2.00 Hz
Hl Jilm i lll.m | Lil IJIJ / Lll tnh bz 0
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'H NMR (250 MHz, DMSO) § 1.00 (s, 3H, CH), 1.05 (s, 3H, CHs), 1.98 (s, 3H, -CH;), 2.21
(q,J = 15.5 Hz, 2H, -CH,), 2.59 (s, 2H, -CH,-C=0), 5.77 (s, 1H, C-H), 6.21-6.42 (m, 3H Ar),
6.86 (s, NH), 7.32 (d, J = 8.2 Hz, 2H), 7.99 (d, J = 8.2 Hz, 2H), 8.87 (s, NH). '*C NMR (63
MHz, DMSO) & 20.6, 28.3, 32.2, 44.5, 49.8, 56.4, 98.2, 109.2, 120.9, 123.9, 128.8, 131.3,
132.4, 135.8, 138.1, 146.1, 153.4, 155.4, 192.5.

Analyst
Date

Mina Khorshidi
Tuesday, June 06, 2023 11:47 AM
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Mina Kharshid

Analyst
Sunday, August 18, 2024 10:52 PM
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