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1. Copies of NMR spectra for compounds 3
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Figure S1: 'H and 3C{*H} spectra for 2,5-dimethyl-1-phenyl-1H-pyrrole 3a. [1]
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Figure S2:'H and 3C{*H} spectra for 2,5-dimethyl-1-(p-tolyl)-1H-pyrrole 3b. [2]
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Figure S3: 'H, YF{'H}, BC{*H}, and DEPT-135 spectra for 1-(3-methoxy-5-
(trifluoromethyl)phenyl)-2,5-dimethyl-1H-pyrrole 3c
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Figure S4: 'H, *C{*H}, and DEPT-135 spectra for 1-(4-chlorophenyl)-2,5-dimethyl-1H-pyrrole

3d. [3]

S6



n&H 28 £ 3
[--¥-] [ wi ™~
Sy e |
|
Me N Me
NO,
3e
500 MHz, CDCl,
l. |L Jlll\n._n_-ln_,l_» %, N
§ y 1 |
9 & g =
~ ~ i e
----- I B e T A e B . e T L B e B AR e
120 115 110 105 100 95 90 85 BO 75 70 &5 &0 55 50 45 40 35 30 25 20 15 10 05
f1 {ppm)
[osi==] =l o
u:ig [ R ~ =
=+ ~ e [=] [
23 agapa = =
N/ by Sy |
1
]
Me/Q\Me
|
NO,
3e
125 MHz, CDCly
1
I
| Il |
B T T T T T T T T e T T e S S
20 10 200 190 180 170 180 150 140 130 120 ”110‘ w0 90 B0 W s S0 0 W 10
1 {ppm)
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Figure S6: H, BC{*H}, and DEPT-135 spectra for 1-benzyl-2,5-dimethyl-1H-pyrrole 3f.
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2. Copies of HRMS spectra for compounds 3
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Figure S15: HRMS spectrum for 1-(3-methoxy-5-(trifluoromethyl)phenyl)-2,5-dimethyl-1H-
pyrrole 3c.
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Figure S16: HRMS spectrum for 1-(4-chlorophenyl)-2,5-dimethyl-1H-pyrrole 3d.
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Figure S17: HRMS spectrum for 1-benzyl-2,5-dimethyl-1H-pyrrole 3f.
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Error [rmmu]; 1.0
Error [ppm): A7

Figure S18: HRMS spectrum for 1-(4-chlorobenzyl)-2,5-dimethyl-1H-pyrrole 3g.
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Spectrurn fram JCC-LO4-ES|-pos-High ResalutionSET14.wiff [zample 1] - JCC-LO4-ES|-pos-High Reszaluti
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Figure S19: HRMS spectrum for 1-(3,5-bis(trifluoromethyl)benzyl)-2,5-dimethyl-1H-pyrrole 3h.
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Spectrum from MBA-136-ESI-pos-High ResolutionSET111.wiff (sample 1) - MBA-136-ESI-pos-High Resolution011, +TOF MS (100 - 1500) from 0.168 to 0.379 min
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Figure S20: HRMS spectrum for 5-(2,5-dimethyl-1H-pyrrol-1-yl)-3-methyl-1-phenyl-1H-
pyrazole 3o.
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spectrum from MBA-132-E51-pos-High ResolutionSET1Z wiff [sample 1) - MBA-132-E5]-pos-High Resolitior

3.8e5
3625
3deh
3265
3.0e5
2.8e5
2.6e5
2425
2.2e5
2.0e5

IFILEFIZITY

1.8e5
1.6e5
1.4e5
1.2e5 4
1.0e5
8.0e4
B.0ed
4.0e4
2.0e4

2241175
0.0ed L

2261332

3p
Cy4H16N3"
[M+H]* = 226.1339

2271362

2281388
L

224 225

725

227 728 729 730 23

¥ @QEEE®

bass Property | &4 Property | Mass Accuracy | |sotopic Distribution | Elemental Composition | Hypermass | |

Measured m.z:

Theoretical mdz:

Error [mmu): 0.7

Error [ppm]: 249
Figure  S21:

22613322
22613387

HRMS
benzo[d]imidazole 3p.

Calculate

spectrum  for

S25

2-((2,5-dimethyl-1H-pyrrol-1-yl)methyl)-1H-



3. Crystal data, data collection, and structure refinement details for compound 3g

Table S1: Experimental data for X-ray diffraction analysis for compound 3g.

Crystal data Compound 3g
CCDC? code 2239500
Formula C13H14CIN
Mr 219.70
T [K] 200(2)
A[A] 0.71073
crystal system Monoclinic
space group C2
a[Al; a [ 19.000(1)
b [AL; B [ 6.100(1); 135.17(1)
c[ALv [ 14.256(1)
Vv [A3] 1164.8(1)
Z 4
Pealcd [g cm™] 1.253
LMok [MmY] 0.294
F(000) 464
crystal size [mm?®] 0.56x0.38x0.21
6 range (deg) 2.03t0 27.48
index ranges —24 to 24,
-7to7,
-181t0 18
Reflections collected 29796
Unique data 2676 [Rint = 0.039]
obsd data [I>2o(1)] 2532
Goodness-of-fit on F2 1131
final R? indices [1>2c(1)] R1=0.030,
wR2 =0.089
R® indices (all data) R1=0.035,
wR2 =0.101
largest diff. peak/hole [e A 0.246/-0.245

a Cambridge Crystallographic Data Centre. °R1 = X||Fol|-|F¢|| / [Z|Fo[], WR2 = {[Zw(Fo?-F?)?] / [Ew(Fo?)?]}*?
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4. X-Ray powder difraction data for compound 3g

X raypowder diffraction data

©
8

JCC-LO5.xy data

m
g
|

Intensity (c.p.s.)

700 —
600 —
500 —
400

300 —
200 —
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120 140 160 180 20.

0 220 240 260 280 300
2 Theta

Figure S22: X-Ray powder difraction data for compound 3g.
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5. Surface area, pore volume, and pore size of aluminas

Table S2: Surface area, pore volume, and pore size of CATAPAL 200.

H - - - ®
[Mj micromeritics
ASAP 2020 V3.00H Unit 1 Serial #. 181
Sample: 4PORTI
Operator: Ing. Edgardo Soto/Lic. Fetsis
Submitter: Omar Portilla
File: CA20200DATAMPORTILSMP
Started: 25/10/2016 5:28:46p.m. Analysis Adsorptive: N2
Completed: 26/10/2016 3:46:51a.m. Analysis Bath Temp.: -195.800 °C
Report Time: 26/10/2016 3:46:52a.m. Thermal Correction: Mo
Sample Mass: 0.1926 g Warm Free Space: 16.1098 cm® Measured
Cold Free Space: 47.6600 cm® Equilibration Interval: 10 s
Low Pressure Dose: None Automatic Degas: Yes

Summary Report

Surface Area
Single point surface area at P/Po = 0.200241514: 46.1978 m3/g

BET Surface Area: 46.9425 m3g
Langmuir Surface Area: 536.3472 m®/g
t-Plot Micropore Area: 7.2455 m*/g
t-Plot External Surface Area: 39.6970 m#/g

BJH Adsorption cumulative surface area of pores
between 17.000 A and 3000.000 A width: 50.243 m?/g

BJH Desorption cumulative surface area of pores
between 17.000 A and 3000.000 A width: 87.3445 m/g

Pore Volume

Single point adsorption total pore volume of pores
less than 1339.820 A width at P/Po = 0.985474056: 0.443699 cm®/g

t-Plot micropore volume: 0.003199 cm®/g

BJH Adsorption cumulative volume of pores
between 17.000 A and 3000.000 A width: 0.463089 cm®/g

BJH Desorption cumulative volume of pores
between 17.000 A and 3000.000 A width: 0.465721 cm®g

Pore Size
Adsorption average pore width (4V/A by BET): 378.0782 A
BJH Adsorption average pore width (4V/A). 368.682 A
BJH Desorption average pore width (4V/A): 213.280 A
Freundlich
am-C: 1.1841 £ 0.1882 cm®/g STP
m: 1.7332 £ 0.1970
Temkin
g-alpha/Qm: 0.027726 + 0.007606 KJ/mol-(cm®/g STP)

A: 0.0324 £ 0.0582 mmHg
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0.001235
0.001805
0.002421
0.003133
0.004120
0.005046
0.005521
0.005998
0.006917
0.007841
0.009669
0.011503
0.013347
0.015187
0.017030
0.018869

10.7835 cmé/g STP
1/[Q(PoiP - 1]

7.9929

§.8682

9.3707

9.7638
10.1587
10.4464
10.5732
10.7077
10.9371
111517
11.5223
11.6900
12.2334
12.5795

C: 235.769833
12.9197

Qm:

Correlation Coefficient: 0.9993873

Molecular Cross-Sectional Area: 0.1620 nm*®
13.2695

Quantity
BET Surface Area Plot

Slope: 0.092341 + 0.000125 g/cm® STP
Adsorbed

Y-Intercept: 0.000393 £ 0.000013 g/cm® STP

BET Surface Area Report
BET Surface Area: 46.9425 + 0.0634 m*/g
(cm®/g STP)

Relative
Pressure
(P/Po)

0.0059774073
0.015758448
0.022187218
0.029681599
0.040172001
0.050069385
0.055158248
0.060349078
0.070226726
0.080405117
0.100240473
0.120317474
0.140358624
0.160404302
0.180244468
0.200241514

+ 4FCRT

Relafive Pressure (P/Po)
S29
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Table S3: Surface area, pore volume, and pore size of CATAPAL C-1.

[M| micromeritics’

ASAP 2020 V3.00 H Unit 1 Serial #: 181

Sample: 2PORTI
Operator: Ing. Edgardo Soto/Lic. Fetsis
Submitter: Omar Portilla
File: C\2020\DATAZPORTIL.SMP

Started: 21/10/2016 9:37:19a.m. Analysis Adsorptive: N2
Completed: 21/10/2016 5:06:48p.m. Analysis Bath Temp.: -195.800 °C
Report Time: 21/10/2016 5:06:51p.m. Thermal Correction: No
Sample Mass: 0.1568 g Warm Free Space: 16.3928 cm® Measured
Cold Free Space: 458.3692 cm® Equilibration Interval: 10 s
Low Pressure Dose: None Automatic Degas: Yes

Summary Report

Surface Area
Single point surface area at P/Po = 0.200525222: 234.9930 m?/g

BET Surface Area: 239.0706 m¥g
Langmuir Surface Area: 1416.8247 ma/g
t-Plot Micropore Area: 33.3750 m3g
t-Plot External Surface Area: 205.6956 m3/g

BJH Adsorption cumulative surface area of pores
between 17.000 A and 3000.000 A width: 227 509 m¥g

BJH Desorption cumulative surface area of pores
between 17.000 A and 3000.000 A width: 277.4043 m3/g

Pore Volume

single point adsorption total pore volume of pores
less than 1860.680 A width at P/Po = 0.989596767: 0.374051 cm?/g

t-Plot micropore volume: 0.014613 cm®g

BJH Adsorption cumulative volume of pores
between 17.000 A and 3000.000 A width: 0.356414 cm?/g

BJH Desorption cumulative volume of pores
between 17.000 A and 3000.000 A width: 0.381550 cm?/g

Pore Size
Adsorption average pore width (4V/A by BET): 62.5842 A
BJH Adsorption average pore width (4V/A): 62.664 A
BJH Desorption average pore width (4V/A): 55.017 A
Freundlich
Qm-C: 9.9220 £ 0.6958 cm®/g STP
m: 2.2265 + 0.1432
Temkin
g-alpha/Qm: 0.012587 + 0.001192 kJ/mol-(cm®g STP)

A: 0.0652 £+ 0.0384 mmHg
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BET Surface Area Report
BET Surface Area: 239.0706 £ 0.4532 m*g

Slope: 0.018124 £ 0.000034 g/cm® ST

Y-Intercept: 0.000085 + 0.000004 g/cm® ST

C: 214.973066
Qm: 54.9184 cm?/g STP

Correlation Coefficient: 0.9999749

Molecular Cross-Sectional Area: 0.1620 nm*®

Quantity  1/[Q(PoiP - 1)]

Adsorbed

Relative

(cm*/g STP)

Pressure
{P/PO)

0.000244
0.000339
0.000433
0.000683
0.000872
0.0003988
0.001092
0.001176

401011

0.009685705
0.014719229
0.019621575
0.032905282
0.043144985
0.049427555
0.055154497

0.059759451

44.0100

46.2323
498231

091.6938
52.6496

53.4529
540397
25.3012

0.001366
0.001547
0.0013504
0.002266
0.002625
0.002985
0.003350
0.003715

0.070231696
0.080256312
0.100093476
0120277457
0.140270583
0.160312254
0.180435288
0.200525222

56.4072
58.4295
60.3433

62.1646
63.9505

65.7216

67.5232

BET Surface Area Plot
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Table S4: Surface area, pore volume, and pore size of CATALOX SBA-90.

H - - -
[Mj micromeritics
ASAP 2020 V3.00 H Unit 1 Serial # 181
Sample: 1PORTI
Operator: Ing. Edgardo SotoiLic. Fetsis
Submitter: Omar Portilla
File: CAZ020\DATAVIPORTI.SMP
Started: 241072016 9:49:52a.m. Analysis Adsorplive: N2
Completed: 24M10/2016 6:32-14p.m. Analysiz Bath Temp.- -195.800 *C
Report Time: 24/10/2016 6:31:09p.m. Thermal Correction: No
Sample Mass: 0.1855g Warm Free Space: 16.4755 cm® Measured
Cold Free Space: 48.9476 cm?® Equilibration Interval: 10 s
Low Pressure Dose: Mone Automatic Degas: Yes

Summary Report

Surface Area
Single point surface area at P/Po = 0.200200904: 104 2507 m*ig

BET Surface Area: 106.6336 m3lg
Langmuir Surface Area: 1556.2280 m3g
+Plot Micropore Area: 10.8103 m¥g
t-Plot Extemnal Surface Area: 95.8234 mrg

BJH Adsorplion cumulative surface area of pores
between 17.000 A and 3000.000 A width: 101.186 mlg

BJH Desorpticn cumulative surface area of pores
between 17.000 A and 3000.000 A width: 134 4968 mlg

Pore Volume

Single point adsorption total pore volume of pores
less than 1616.757 A width at P/Po = 0.988001590: 0.389821 cnvg

t-Plot micropore volume: 0.004434 cnfg

BJH Adsorplion cumulative volume of pores
between 17.000 A and 3000.000 A width: 0.384812 cnvlg

BJH Desorption cumulative volume of pores
between 17.000 A and 3000.000 A width: 0.392077 cmg
Pore Size
Adsorption average pore width (4\7A by BET): 1462283 A

BJH Adsorplion average pore width (4VIA): 152120 A

BJH Desorplion average pore width (4VIA): 116.606 A
Freundlich

Qm-C: 24121 £ 0.3463 cm?lg STP

m: 1.6779 £ 01668

Temkin
g-aipha/@m: 0.014000 + 0.002266 kJimol-{cnvig STP)

A: 000330 +0.0369 mmHg
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BET Surface Area Report

BET Surface Area: 106.6336 £ 04010 mfg

C: 158.889310

Qm: 24 4955 cnrfg STP

Cormrelation Coefficient: 0.9999002

Slope: 0.040569 + 0.000153 glem® STP
Molecular Cross-Sectional Area: 0.1620 nnr

¥-Intercept: 0.000255 + 0.000016 glem® 5TP

CQuantity  1Q(Po/P - 1)]

Adsorbed

Relative

Pressure

{cmdig STP)

(P/Po)

0.000578
0.000819
0.001096
0.001481
0.001899
0.002324
0.002514
0.002731
0.003140
0.003541
0.004330
0.005126
0.005933
0.006727
0.007541
0.008350

2

18.7257
19.7979

20,9216
21.8993
227136
234507
24 0455
24 6371
256458
265994
274739
28.317M1
201444
29.9426

23.0719

174
BET Surface Area Plot

2

0.010001076
0.015103394
0.021234551

0030056356

0.050146727
0.054516488
0.060181446
0.070200667
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0.099949315
0140167470
0.1600058250
0.180179458
0.200200904

0.039918060

0.119988
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Table S5: Surface area, pore volume, and pore size of CATALOX SBA-200.

[Mj micromeritics’

ASAP 2020 V3.00 H Unit 1

Sample: 3PORTI
Operator: Ing. Edgardo Soto/Lic. Fetsis
Submitter: Omar Portilla
File: C:\2020\DATA\3PORTI.SMP

Started: 25/10/2016 8:40:08a.m.
Completed: 25/10/2016 5:19:01p.m.
Report Time: 25/10/2016 5:19:04p.m.
Sample Mass: 0.1845 g
Cold Free Space: 49.5223 cm®
Low Pressure Dose: None

Serial #: 181

Analysis Adsorptive:
Analysis Bath Temp.:
Thermal Correction:
Warm Free Space:
Equilibration Interval:
Automatic Degas:

Summary Report

Surface Area

Single point surface area at P/Po = 0.200199284
BET Surface Area

Langmuir Surface Area

t-Plot Micropore Area

t-Plot External Surface Area

BJH Adsorption cumulative surface area of pores
between 17.000 A and 3000.000 A width

BJH Desorption cumulative surface area of pores
between 17.000 A and 3000.000 A width

Pore

Single point adsorption total pore volume of pores
less than 1856.500 A width at P/Po = 0.989573005

t-Plot micropore volume

BJH Adsorption cumulative volume of pores
between 17.000 A and 3000.000 A width

BJH Desorption cumulative volume of pores
between 17.000 A and 3000.000 A width

: 194.9608 m*/g
: 199.2839 m*/g
: 1977.1800 m?g
1 5.1076 m/g

1 194.1763 m*/g

1 220.924 m?lg

1 264.5917 m?/g

Volume

1 0.417257 em®/g

: 0.001792 em?/g

1 0.412826 cm®/g

0 0.421420 ecm?lg

Pore Size

Adsorption average pore width (4V/A by BET)
BJH Adsorption average pore width (4\//A)

BJH Desorption average pore width (4V/A)

837513 A
: 74.745 A
: 63.709 A

Freundlich
Qm-C: 5.5407 + 0.5153 cm*/g STP

m

: 1.8375+0.1296

Temkin
g-alpha/Qm: 0.010634 + 0.001132 kJ/mol-(cm?®/g STP)

N2

-195.800 °C

No

16.5324 cm® Measured
10s

Yes

A: 0.0458 £ 0.0311 mmHg
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C: 139.889767

Qm: 45,7787 cnfg STP

Comelation Coefficient. 09997996
Mdlecular Cross-Sectional Area; 0.1620 nnr

Slope: 0.021688 = 0.000116 gfcm® STP

Y-Intercept: 0.000156 = 0.000012 gfem® STP

BET Surface Area Report

BET Surface Area: 199.2839 + 1.0643 mig

QPP - 1]]

Quantity

Adsorbed
{cmig STP)

Relative
Preasure

(PPa)

0.001357

0.000453
0.000579
0.000795
0.001039
0.001261
0.001473
0.001699
0.001922
0.002347
0.002771
0.003195
0.003617
0.004045
0.004470

0.000308

BET Surface Area Plot

31.9705
345900
36.0562
382287
401586
41.6878

423514
429717
44 2213
45,3424
47 3666
492180
509875
226723
543369
259960

0.009760073
0.015750683
0.020465258
0.029480266
0.040097118
0.054740960
0.059535748
0.069362587
0.080155705
0.100048957
0.119998933
0.140090729
0.160037764
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