Plate 1: *H NMR spectrum of pyridyl[ 1,5-a] -4-phenylimidazolium chloride (4.3a)
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Plate 1a:**C NMR spectrum of pyridyl[ 1,5-a] -4-phenylimidazolium chloride (4.3a)
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Plate 1b: **C Dept 135 NMR spectrum of pyridyl[ 1,5-a] -4-phenylimidazolium chloride (4.3a)
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Plate 1c: IR spectrum of pyridyl[ 1,5-a] -4-phenylimidazolium chloride (4.3a)
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Plate 1d: HRMS spectrum of pyridyl[ 1,5-a] -4-phenylimidazolium chloride (4.3a)

Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 5.0 PFM 7/ DEBE: min =-1.5, max = 50.0
Element prediction: Off
Mumber of isotope peaks used for i-FIT = 3
Monoisotopic Mass, Even Electron lons
3 formulaie) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Usad:
C:10-15 H:10-15 N:0-5
Wuyisa Mzozoyana
VIMZ_53_4h 27 (0.439) Cm {1:61) TOF MS ES+
9.34e+004
100 1595.0922
1 2370421
%_
| 196.0954 i 538 0449
N 179.0181 193.1319 197.0993 2091006 215.0605 2200152 236.7543 253.;31?0255-9311
180.0 190.0 200.0 2100 220.0 230.0 240.0 260.0

Minimum: -1.5
Maximum: 5.0 5.0 50.0
Mass Calc. Mass mDa PFM DEE i-FIT i-FIT (HNocrm) Formula
135.0822 185.0822 0.0 0.0 .3 5549.3 .0 Cl3 H1l Nz



Plate 2: *H NMR spectrum of pyridyl[ 1,5-a] -4-phenylimidazolium chloride (4.3b)
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Plate 2a; *C NMR spectrum of pyridyl[ 1,5-a] -4-(p-fl uor o)phenylimidazolium chloride (4.3b)
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Plate 2b: IR spectrum of pyridyl[ 1,5-a] -4-(p-fluoro)phenylimidazolium chloride (4.3b)
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Plate 2c: HRMS spectrum of pyridyl[ 1,5-a] -4-(p-fluoro)phenylimidazolium chloride (4.3b)

Elemental Composition Report

Single Mass Analysis
Tolerance = 5.0 FFM /
Element prediction: Off
Mumber of isotope peaks used fori-FIT = 2

DBE: min = -1.5, max = 50.0

Monoisotopic Mass, Even Electron lons

25 formulale) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:10-15 H: 515 N:0-5 F:0-5
Vuyisa Mzozoyana

WVIMZ_584 2b 2 (0.017) Cm (1:81)

Page 1

TOF MS ES+
1.70e+005

100 213.0827
“'__ 23T 0422
]
| ) 214 0864 . ) 238 0449
{ 209.0183 2129588 2150710 2210334  227.0088 229.0534 231.0511 [, oaso7es  251.1286 2530157
Tttty rr---rrrrrrr+ 0z
2100 215.0 220.0 2250 230.0 2350 2400 2450 250.0
Minimum: -1.5
Maximum: 5.0 .0 S50.0
Mass Calc. Hass mDa PPM DEE i-FIT i-FIT (Horm) Formula
213.0827 213.0B28 -0.1 -0.5 8.5 &85.0 2.0 C13 H1O H2 F



Plate 3: *H NMR spectrum of pyridyl[ 1,5-a] -4-(p-chloro)phenylimidazolium chloride (4.3c)
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Plate 3a: *C NMR spectrum of pyridyl[ 1,5-a] -4-(p-chloro)phenylimidazolium chloride (4.3c)
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Plate 3b: IR spectrum of pyridyl[ 1,5-a] -4-(p-chloro)phenylimidazolium chloride (4.3c)
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Plate 3c: HRMS spectrum of pyridyl[ 1,5-a] -4-(p-chloro)phenylimidazolium chloride (4.3c)

Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 5.0 PPM / DBE: min =-1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 3
Monoisotopic Mass, Even Electron lons
9 formulale) evaluated with 1 results within limits (all results (up to 1000 for each mass)
Elements Used:
Co10-15 0 Hi 515 M:0-5 Cl0-1
Yuyisa Mzozoyana
WIZ_G9_2d 5 (0.068) Cm (1:61) TOF M3 ES+
2 64e+005
1004 2200533
] 237.0422
%_
] 231.0508
1 232.0546 238.0430
N 220.0162 221 0294 227 0091 236.816] , 2409862 545 g7ap STN20Y 2530154
LA L N L L L E N L BN L L L BN BN L L LN LI (L L L I ER L R L BRI IR B B
220.0 2250 2300 2350 2400 24510 2500
Minimum: -1.5
Maximum: 5.0 5.0 50.0
Mass Calc. Hass mDa PPM DEE i-FIT i-FIT (Horm) Formula
229,.0533 229.0533 0.0 o.0 5.5 T08.7 0.0 Z13 Hi1o Nz C1



Plate 4: *H NMR spectrum of pyridyl[ 1,5-a] -4-(p-bromo)phenylimidazolium chloride (4.3d)
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Plate 4a: *C NMR spectrum of pyridyl[ 1,5-a] -4-(p-bromo)phenylimidazolium chloride (4.3d)
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Plate 4b: IR spectrum of pyridyl[ 1,5-a] -4-(p-bromo)phenylimidazolium chloride (4.3d)
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Plate 4b: IR spectrum of pyridyl[ 1,5-a] -4-(p-bromo)phenylimidazolium chloride (4.3d)

Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 5.0 FPM / DBE: min =-1.5, max = 50.0
Element prediction: Off

Mumber of isotope peaks used for I-FIT = 3

Maonoisctopic Mass, Even Electron lons

9 formulaie) evaluated with 1 results within limits (all results {up to 1000) for each mass)
Elements Used:

C:10-15 H:5-15 N:0-5 Br:0-1

Vuyisa Mzozoyana
YVIMZ_55_2h 29 (0.489) Cm {1:59) TOF MS ES+
7.55e+004

100 N 2730021 2750012
%_
| 3380449 276.0048
o] 233.0825 | 2440273 2469837253015  psoppsp 2671010 2721197 | | f 281.0674285 0167
'2300 | 2350 2400 = 2450 = 2500 2550 2600 | 2650 © 270.0 2750 2800 = 2850

Minimum: -

Maximum: 5.0 5.0 50.0
Mass Calc. HMass mDa PEM DEE i-FIT i-FIT (Horm) Formula
273.0031 273.0027 0.4 1.5 9.5 562.3 2.0 Z13 HI1O N2 Br



Plate 5: *H NMR spectrum of pyridyl[ 1,5-a] -4-(o-methyl)phenylimidazolium chloride (4.3€)
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Plate 5a; *C NMR spectrum of pyridyl[ 1,5-a] -4-(o-methyl )phenylimidazolium chloride (4.3e)
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Plate 6: *H NMR spectrum of pyridyl[ 1,5-a] -4-(m-methyl)phenylimidazolium chloride (4.3f)
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Plate 6a; *C NMR spectrum of pyridyl[ 1,5-a] -4-(m-methyl )phenylimidazolium chloride (4.3f)
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Plate 7: *H NMR spectrum of pyridyl[ 1,5-a] -4-(p-methyl)phenylimidazolium chloride (4.3g)
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Plate 7a: *C NMR spectrum of pyridyl[ 1,5-a] -4-(p-methyl )phenylimidazolium chloride (4.3g)
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Plate 8: *H NMR spectrum of pyridyl[ 1,5-a] -4-(p-anisy)phenylimidazolium chloride (4.3h)
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Plate 9: *H NMR spectrum of pyridyl[ 1,5-a] -4-(p-nitro)phenylimidazolium chloride (4.3i)
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Plate 9a: *C NMR spectrum of pyridyl[ 1,5-a] -4-(p-nitro)phenylimidazolium chloride (4.3i)
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Plate 10: *H NMR spectrum of pyridyl[ 1,5-a] -4-sulfanilamidylimidazolium chloride (4.3j)
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Plate 10a: **C NMR spectrum of pyridyl[ 1,5-a] -4-sulfanilamidylimidazolium chloride (4.3))
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Plate 10b: IR spectrum of pyridyl[ 1,5-a] -4-sulfanilamidylimidazolium chloride (4.3))
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Plate 10c: HRMS spectrum of pyridyl[ 1,5-a] -4-sulfanilamidylimidazolium chloride (4.3j)

Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 5.0 PPM / DBE: min=-1.5, max =50.0
Element prediction: Off
Mumber of isotope peaks used fori-FIT =3
Monoisotopic Mass, Even Electron lons
32 formulale) evaluated with 1 results within limits {all results (up to 1000) for each mass)
Elements Used:
C:10-1% H:10-15 N:0-5 O:0-58 5041
Yuyisa Mzozoyana
WME_ T4 2e 2(0.017) Cm (1:26) TOF MS ES+
a.35e+004
100 2370423
4 274.0651
%_
. 238.0450 250.0245 275.0686
ol 2290835 2350725 | | 239.1613 2480786 953 0174256 oose| 2600260 260 0689 j | 251.[]686283.D522n .
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII TTT T[T TTT IIIIIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIIIIIIIIIIIIIIII
230.0 2350 240.0 245.0 2500 2550 260.0 2650 270.0 2750 280.0 2850

Minimum: -1.5
Maximum: 5.0 z.0 0.0
Mass Calc. Mass mDla PPM DEE i-FIT i-FIT (HNorm) Formula
274.0851 274.0850 0.1 0.4 5.5 522.6 0.0 C13 H1Z N3 02 35



Plate 11: *H NMR spectrum of pyridyl[ 1,5-a] -4-sul phapyridylimidazolium chloride (4.3k)
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Plate 11a: **C NMR spectrum of pyridyl[ 1,5-a] -4-sul phapyridylimidazolium chloride (4.3k)
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Plate 11b: IR spectrum of pyridyl[ 1,5-a] -4-sul phapyridylimidazolium chloride (4.3k)
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Plate 11c: HRMS spectrum of pyridyl[ 1,5-a] -4-sul phapyridylimidazolium chloride (4.3K)

Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 50 FPPM / DBE:min=-1.5 max =50.0
Element prediction: Off
Number of iSDtD[JE peaks used fori-FIT =3
Manoisotopic Mass, Even Elactron lons
41 formulale) evaluated with 1 results within limits {all results (up to 1000) for each mass)
Elements Usad:
C:15-20 H:10-20 MN:0-5 ©:0-5 2101
Yiyisa Mzozoyana
VMZ_76Bs_d 54 (0.905) Cm (1:60) TOF MS ES+
1.8%9e+005

100+ 333.0634 351.0919

%] 355 0461

: 134 0672 155 0487
: 360.3258
[ 3132170 3211845 325080 5322967 339.1540 343.1932 3491840 . , . iz
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
315.0 3200 3250 3300 3350 240.0 350 350.0 3550 3800

Minimum: -1.5
Maximum: 5.0 5.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT i-FIT (Horm) Formula
351.0%1% 351.081¢ 0.2 0.9 13.5 &08.4 0. Z18 H15 N4 02 &5



Plate 12: *H NMR spectrum of pyridyl[ 1,5-a] -4-(m-methyl)pheny-5-pyridylimidazolium chloride (4.4a)
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Plate 12a: **C NMR spectrum of pyridyl[ 1,5-a] -4-(m-methyl)pheny-5-pyridylimidazolium chloride (4.4a)
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Plate 13; *H NMR spectrum of pyridyl[ 1,5-a] -4-(p-N,N-Diethyl)pheny-5-pyridylimidazolium chloride (4.4b)
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Plate 13a: **C Dept 135 NMR spectrum of pyridyl[ 1,5-a] -4-(p-N,N-Diethyl )pheny-5-pyridylimidazolium chloride (4.4b)
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Plate 13b: IR spectrum of pyridyl[ 1,5-a] -4-(p-N,N-Diethyl)pheny-5-pyridylimidazolium chloride (4.4b)
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Plate 13c: HRMS spectrum of pyridyl[ 1,5-a] -4-(p-N,N-Diethyl)pheny-5-pyridylimidazolium chloride (4.4b)

Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 5.0 PPM / DBE:min=-1.5 max =500
Element prediction: Off

Mumber of isotope peaks used for I-FIT = 3

Maonoisotopic Mass, Even Electron lons

3 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Usad:

Co20-25% H:20-25 N:D-5

YVuyisa Mzozoyana

WIMZ_G0_2ch 3 (0.034) TOF MS ES+
9. 34e+002
100 333.0638 3431920
':'_-"i:—

i 344 1820

y 334 0680 35560482

] 5 45 3BIAT22 | 355 0490 a5

3100 3200 330.0 3400 2500 3600 3700 380.0 3900

Minimum: -1.5
Maximum: 5.0 s.0 s0.4
Mass Calc. Mass mDa PPM DBE i-FIT i-FIT (Horm) Formula
343.1%20 343.1923 -0.3 -0.9 13.5 92.3 g.0 C22 H23 N4



