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Figure 1: *H NMR Spectrum of 2-(2-thienyl)-1H-benzimidazdgay
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Figure2: **C NMR Spectrum of 2-(2-thienyl)-1H-benzimidazd&a)
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Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 5.0 PPM 7 DBE: min =-1.5, max =500
Element prediction: Off

Mumber of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

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

Co10-15 H: 510 MN:0-5 S:0-5

Bongiwe Madlala

BM4E 2 {0.017) Cm {2:59) TOF MS ES+
T.45e+004
. 2370422
1005 201 0488
%_
: 202.0516 290 1527
E 50615 2200163 29E, 415, - ) 180
o] 1921303 197 1137 [, 2040481 2150615 < 777RS 2230311 2251155 531.1274233 0900 (2401660 2400589
L I T B IS LA NI LA IR I IR B R I TN I IR IR IR I L
205.0 210.0 215.0 220.0 2250 230.0 2350 240.0 2450
5.0 5.0 50.0
Mass Calc. HMass mDa PPM DBE i-FIT i-FIT (Horm) Formula
201.0488  201.0486 0.2 1.0 .5 582.6 0.0 Cl1 HS® N2 5

Figure 3: HRMSSpectrum of 2-(2-thienyl)-1H-benzimidaz(6éa)
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Figure4: '"H NMR Spectrum of 2-(2-furanyl)-1H-benzimidazdigbj
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Figure5: **C NMR Spectrum of 2-(2-furanyl)-1H-benzimidazdgby
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Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 5.0 PPM / DBE: min=-1.5, max = 50.0
Element precic:ioﬁ: Off

Number of iSDTDpE DEBHS used for i-FIT =3

Manoisotopic Mass, Even Electron lons

28 formulale) evaluated with 1 results within limits {all results (up to 1000) for each mass)

Elements Usad:

C:10-15% H: 510 N:0-5 0:0-5

Bongiwe Madlala

BM4EE 14 (0.221) Cm (2:59) TOF MS ES+
1.29e+005

i 237.0422
100+ 1850713 -
!}li:_
] 186 0746 . 238.0452
207,053 o - T ——
o1 570793 1751096 1901345 2031028 208.0568217-1083 226.1416 R A
L e o B R e o o o ML o e o o o o e B I EE S EE s sy e n mz

t
180 165 170 175 180 185 190 195 200 205 210 215 220 225 230 235 240 245 250 255 260 265 270 275

Minimum: -1.5

Maximum: 5.0 z.0 50.0

Mass Calc. Mass mDa PEM DEE i-FIT i-FIT (Morm) Formula
135.0713 185.0715 -0.2 -1.1 B.5 £36.0 0.0 Cl1 HS N2 O

Figure 7. HRMSSpectrum of 2-(2-furanyl)-1H-benzimidazolél)
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Figure8: 'H NMR Spectrum of 2-(2-Pyridyl)-1H-benzimidazol€BRCl; (46c)
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Figure9: **C NMR Spectrum of 2-(2-Pyridyl)-1H-benzimidazol€MDCl; (46c)
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Figure 10: Dept 135 Spectrum of 2-(2-Pyridyl)-1H-benzimidaan CDC} (46c¢)
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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

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

C:0-30 H:0-25 N:0-5 Na:0-1

Bongiwe Madlala

BM 33 25 (0.409) Cm (1:33) TOF MS ES+
8.42e+004
100— 196.0872
% 218.0695 237 0421
] 197.0904 210,072
1 19 238.0443 : 259.0241
o 177.0235 1850320 195.8476 ‘/ 198.0934 215.0605 ‘ 234.0624 . 2530166 .
B LA B o e e o LA s e
170.0 180.0 190.0 200.0 210.0 2200 230.0 2400 2500 260.0
Minimum: -1.5
Maximum: 5.0 5.0 50.0
Masz Calc. Mass mDa PPM DEE i-FIT 1-FIT (Norm) Formula
218.0&895 218 694 0.1 = 5 491.5 u] clz HS N3 Na

Figure 11: HRMS Spectrum of 2-(2-Pyridyl)-1H-benzimidazdigc)
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Figure 12: 'H Spectrum of 1-(2-thienylmethyl)-2-(2-thienyl) bienidazole in CDGI(49a)
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Figure 13: *C Spectrum of 1-(2-thienylmethyl)-2-(2-thienyl) tietidazole in CDGI(49a)
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Figure 14: Dept 135 Spectrum of 1-(2-thienylmethyl)-2-(2-thigbenzimidazolen CDCl; (49a)
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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
46 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:
C:15-20 H:10-15 N:0-5 Na:0-1 S:0-5
Bongiwe Madlala
BM47 27 (0.445) Cm (1:59) TOF MS ES+
3.69e+005
100+ 319.0340 333.0632
. 207.0524
%_
] 598.0560 3200382 334.0673
291 16052931013 | (© 3011424 oo oooyggqg 3186641 | 3220346 0 26613312193 | | 336.0638 3“"-%??;4
L N LI S UL BN LU NI NN IS LA DL ELULEL LN BLELRLSLN N BN ELSURL LN BN SR I ILUL R B S B
290.0 2950 300.0 305.0 3100 3150 3200 3250 3300 3350 340.0
Minimum: -1.5
Maximum: 5.0 5 50.
Mass Z“alc. Mass mDa FPFM DBE 1-FIT i-FIT (Norm) Formula
219.0340 319.03240 0.0 11.5 638.0 0.0 clé HIZ N2 Na 82

Figure 15: HRMS Spectrum of 1-(2-thienylmethyl)-2-(2-thi¢tdnzimidazoleda)

107



13
/ 15
12 16 O
' 9
5 s N / 10
AR |11
° 5 N O
4
7.8 7.7 7.6 7.5 7.4 ppm
N © ~ oo
© © o S [
S o o & [0
jrif c jﬁr Qa‘
JJM L . IM—
""""" IS L I A I L I IR
11 10 9 8 7 6 5 4 3 2 1 O ppm
sehimies 6
dloldloldldlolol |

Figure 16: 'H Spectrum of 1-(2-furanylmethyl)-2-(2-furanyl) bnidazole 49b)
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Figure 17: *C Spectrum of 1-(2-furanylmethyl)-2-(2-furanyl) benidazole 49b)
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Figure 18: Dept 135 Spectrum of 1-(2-furanylmethyl)-2-(2-fudd benzimidazole4b)
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Elemental Composition Report

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

Page 1

39 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)

Elements Used:
C:15-20 H:10-15 N:0-5 0:0-5 Na:0-1

Bongiwe Madlala

BM48 16 (0.256) TOF MS ES+
5.25e+003
100~ 333.0633
a 287.0797
O/D_
7 288.0846 3340694
7 301.1431
e 2811667 286.9747 2890850 J (303.0691 311.0857 319.1044 321 0800 332.9548 | 336.0624 341.0939
L N LA e s e LA e o e e e ey e s o e s o o B e B e fm Tt MVZ
280.0 290.0 300.0 310.0 320.0 330.0 340.0
Minimum: -1.5
Maximum: 5.0 5.0 50.C
Mass “alc. Mass mDa FFM LBE 1-FIT i-FIT (Norm) Formula
287.0797 287.07%9¢ 0.1 2 11.5 130.7 0.0 Cle H1Z NZ ©QZ HNa

Figure 19: HRMS Spectrum of 1-(2-furanylmethyl)-2-(2-furaripgnzimidazoledQb)
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Figure 20: 'H NMR Spectrum of 1-(2-Pyridylmethyl)-2-(2-pyridy&nzimidazole in CD&{49c)
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Figure 21: **C NMR Spectrum of 1-(2-Pyridylmethyl)-2-(2-pyridy&nzimidazole in CD&{49c)
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Elemental Composition Report

Single Mass Analysis
Tolerance = 5.0 PFM
Element prediction: Off
Mumber of isotope peaks used fori-FIT = 3

DBE: min =-1.5, max = 50.0

Monoisotopic Mass, Even Electron lons

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

C:15-20 H:10-20 N:0-5

Bongiwe

Page 1

BM 34 59 (0.990) Cm (1:59) TOF MS ES+
4 51e+005
100— 2091115
] 3330634
%o 2871297
- 210.11449
. 2881329 ~ ~ 334.0666
{275.1505  286.8538 2032098 559 144 311102 325.0006_327.2514 . 3412675
L M S B I L L I L L L R I B ) R I L) IS LR IS LS LULLE LA L R L L
275.0 280.0 285.0 2800 2950 300.0 305.0 310.0 35.0 3200 3250 330.0 3350 340.0
Minimum: -1.5
Maximum: 3.0 3.0 a0.0
Mass Zalc. Maszs mDa FEM LBE i-FIT i-FIT (Morm) Formula
2B7.1297 287.12%7 0.0 0.0 13.5 £24.8 n] cl8 HIS N4

Figure 23 : HRMS Spectrum of 1-(2-Pyridylmethyl)-2-(2-pyldyenzimidazole49c)
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Figure 24: '"H NMR Spectrum of 1-(2-quinolylmethyl)-2-(2-quifpbenzimidazole in CDg{49d)
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Figure 25: **C NMR Spectrum df-(2-quinolylmethyl)-2-(2-quinolyl) benzimidazoteG@DCk (49d)
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Figure 26: Dept 135 Spectrum of 1-(2-quinolylmethyl)-2-(2rqlyl) benzimidazole in CD¢(49d)
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Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 3.0 PPM [/ DBE: min=-1.5, max =50.0
Element prediction: Off

Mumber of isotope peaks used fori-FIT = 2

Monoisotopic Mass, Odd and Even Electron lons

11 farmula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)

Elements Usad:

C:0-30 H:0-23 N:0-5

Bongiwe Madlala

BM 39 20 (0.324) Cm (1:60) TOF M3 ES+
1.93e+005

100 4091429
%_' 333.0633
. 3871608 410.1462
] . 338 1642
3340661
Y - - 41114549
N 3312078 || 3550458 355104 377.0883 f 380 1674  408.6479 425 1177 ,
35 320 325 330 335 240 345 360 355 360 23B5 IY0 3FS 2B0 385 390 395 400 405 410 45 420 425 430
Minimum: 1.5
Maximum: 5.0 5.0 50.0
Mass Calc. Hass mDa PPM LEE i-FIT i-FIT (Horm) Formula
387.1€08 387.16e10 -0.2 -0.5 19.5 z01.% 0.0 CZe H19 HNH=

Figure27. HRMS Spectrum df-(2-quinolylmethyl)-2-(2-quinolyl) benzimidazot9d)
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Figure 28: '"H NMR Spectrum of N, N’- Bis (2-pyrrolylmethylidie 2-phenylenediamine in CDQ#8a)

120



7 W O ~NHo0ONO ()]
<t © WOWwowom © N D
6 \ S SCOBaN o mo©
n < M ANN—A—A o N~ I~ O
/ 8 e A A o ~~ N~
H
5| 5a |\\|
1
4a N H9
2
3
4a N H
/

i

T " T " T " T " T " T " T " T " T " T " T
200 180 160 140 120 100 80 60 40 20 0 ppm

Figure 29: **C NMR Spectrum of N, N'- Bis (2-pyrrolylmethylidefie2-phenylenediamine in CDQ#8a)
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Figure 30: Dept 135 Spectrum of N, N’- Bis (2-pyrrolylmettighe)-1, 2-phenylenediamine in CRQ(18a)
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Bongiwe Madlala
BM49 LRMS 33 (0.547) Cm (1:60)

1004 2851237

283.1409

196.0955

(1) IUUPURTIN W SO

2861278
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i

i ljlhull
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Figure 31: LRMS Spectrum of N, N’- Bis (2-pyrrolylmethylid@il, 2-phenylenediamindga)
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Figure 32: '"H NMR Spectrum of 2, 2-di-2-thienyl-5, 5'-Bi-1H-kemnidazole §2)

124



8 E‘) MO 0N ©LW
T . NOWOWLM-—Oo
Q NN-HONON O
< MOMHOOMHOANNNN g?gy\y\y\,\@
- A A A A A A o AU A I N
T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 ppm

Figure 33: **C NMR Spectrum of 2, 2-di-2-thienyl-5, 5'-Bi-1H-h#nidazole 2)
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Figure 34: Dept 135 NMR Spectrum of 2, 2-di-2-thienyl-5B%1H-benzimidazoles)
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Elemental Composition Report

Single Mass Analysis
Tolerance = 5.0 PPM /
Element prediction: Off
Number of isotope peaks used for i-FIT =3

Monoisotopic Mass, Even Electron lons

DBE: min =-1.5, max = 50.0

26 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)

Elements Used:

Page 1

C:20-25 H:10-20 N:3-5 Na:0-1 S:0-5
Bongiwe
BM34b 12 (0.188) Cm (1:60) TOF MS ES+
2.06e+005
1004 399.0735
i 402.2000 421.0551
Yo
] 400.0768
- 424 1819
i 403.2036 413.2669 495 1861
404 2056 11 .11 1 :
397 1009 | | 409.|‘I448 §I1.II94‘ 4|I4.2713 417.0819 ‘ ‘ | ]‘ 427.1%49
T o e e e e e L e LA e L e e L A e e e L e e e LA e e o il 111
3975 400.0 4025 405.0 407.5 410.0 4125 415.0 4175 420.0 4225 4250 4275
Minimum: -1.
Maximum: 5.0 5 50.
Mass Calc. Mass mDa EPM DBE 1-FIT i-FIT (Norm) Formula
399.0735 399.0738 -0.3 -0.8 17. 546.5 0.0 C22 H1S5 N4 32

Figure 35: HRMS Spectrum of 2, 2-di-2-thienyl-5, 5’-Bi-1HAzemidazole %2)
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Figure 36: '"H NMR Spectrum of 1, 2- di- 2-furanylmethyl-2, R-2furanyl benzimidazolesg)
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Figure 37: **C NMR Spectrum of 1, 2- di- 2-furanylmethyl-2, 2-2dfuranyl benzimidazole in acetone-d3)
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Figure 38: Dept 135 Spectrum 1, 2- di- 2-furanylmethyl-2dR-2-furanyl benzimidazol&3)
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Figure 39: IR Spectrum of 1, 2- di- 2-furanylmethyl-2, 2- 2hfuranyl benzimidazol&3g)
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Elemental Composition Report Page 1

Single Mass Analysis

Tolerance =500 PFM / DBE: min=-1.5, max =500
Eflement prediction: Off

Number of isotope peaks used for i-FIT =3

Manoisotopic Mass, Even Electron lons

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

C:30-35 H:20-256 N:3-5 O35

Bonaiwe
BMS1 9 {0.136) TOF MS ES+
T.81e+003
400= 578.2591
1 549 1535
1 BT AT16
%_ - .
8 528 1757 BA0ASTT ?TQ.&'C33
] 529 1798 551.1582 0 580.2683
ol SERE ST T sgm T gy SO0 || 027762
LN Y L R L L I R O S L L L Y N Y L N N L O [ L [ L L B L O L B o O
510.0 5200 5300 540.0 5500 560.0 570.0 5800 590.0
Minimum: =T:5
Maximum: S to.o £50.0
Mass Calc. Mass mDa PFPM DBE i-FIT i-FIT [(Horm) Formula
527.171¢ S27.1715 - .3 -0.6 23.5 930 3.0 C32 HZ3 HNEa 04

Figure 40: HRMS Spectrum df, 2- di- 2-furanylmethyl-2, 2- di- 2-furanyl bemzdazole $3)

132



7.8 7.6 7.4 7.2 pprr
4 3 2 1 0 -1 ppm

9 8 7 6 5

Figure 41: '"H NMR Spectrum df, 2- di- 2-pyrrolylmethyl-2, 2- di- 2-pyrrolyl beimidazole in methano54)
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Figure 42: *C NMR Spectrum df, 2- di- 2-pyrrolylmethyl-2, 2- di- 2-pyrrolyl beimidazole in methanob4)
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Figure43: Dept 135 NMR Spectrum of 1, 2- di- 2-pyrrolylny&th, 2- di- 2-pyrrolyl benzimidazol®&4)
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Figure44: IR Spectrum of 1, 2- di- 2-pyrrolylmethyl-2, 2- &-pyrrolyl benzimidazoles4)
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Figure45: '"H NMR Spectrum of 1, 2- di- 2-thienylmethyl-2, 2-2dthienyl benzimidazole in CD{(55)
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Figure 46: *C NMR Spectrum df, 2- di- 2-thienylmethyl-2, 2- di- 2-thienyl bemiilazole in CDGI(55)
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Elemental Composition Report Page 1

Single Mass Analysis

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

Mumber of isotope peaks used for I-FIT = 3

Monoisotopic Mass, Even Electron lons

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

Cr25-258 H:I15-20 MN:3-5 Na:0-1 5:0-5

Bongiwe
BME4a 6 (0.086) Cm {1:58) TOF MS ES+
2.21e+004
1005 517 0596 h27.1588
] 495.0779 512.0631
] 496.0799 519.0542 D‘?‘ﬁiw
N e A 529, =
C- 48}1539‘ 494.5?:?4I f i I_.493.D?3'3 . S'JLE.LDQEE\ 51|:|_|19;?T i "D.LD'I?JD?Q l ( I53:3..C425 33?.1414 .
IR B o o o e L e e e T B I B oy e B o e e e e /7
4850 44900 4950 A00.0 506.0 510.0 5150 5200 525.0 5300 535.0 240.0
Minimum: 1.5
Maximum: 5.0 5.0 50.0
Mass Calc. HMass mDa PPM DEE i-FIT i-FIT (Horm) Formula
517.05%9¢ 517.05%1 0.5 1.0 20.5 450.% .0 C27 H1s N2 Na 53

Figure48: HRMS Spectrum of 1, 2- di- 2-thienylmethyl-2,i22ethienyl benzimidazol&%)
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Figure49: IR Spectrum of 1, 2- di- 2-thienylmethyl-2, 2-2lithienyl benzimidazol&%)
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Elemental Composition Report

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

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

C:25-30 H:20-25 N:0-10

Bongiwe

Page 1

BM 58a 44 (0.733) Cm (1:60) TOF MS ES+
6.09e+005
100— 4723219
] 444 1936
% 473.3257
] 4451982
i 4431667 4462014 1 2a 474.3300 .
437 2396 S / 450 9760 458.:]746 460.18?61463_3040 471.3313 . 4801933 482_41;]2
|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|III /
4350 4400 4450 4500 4550 460.0 4650 4700 4750 480.0
Minimum: -1.5
Maximum: 5.0 5.0 50.0
Mass Calc. Mass mDa EEM LBE i-FIT i-FIT (Norm) Formula
444 193¢ 444 .1937 -0.1 -0.2 20.5 617.9 0.0 cz27 H2ZZ N7

Figure50: HRMS Spectrum of 1, 2- di- 2-thienylmethyl-2di2-2-thienyl benzimidazol&%)
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Figure51: '"H NMR Spectrum of 1, 2- di- 2-pyridylylmethyl-2 d2-2-pyridyl benzimidazole in methar(66)
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Figure52: **C NMR Spectrum of 1, 2- di- 2-pyridylylmethyl-2¢2
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Figure53: Dept 135 Spectrum of 1, 2- di- 2-pyridylylmetByR- di- 2-pyridyl benzimidazole in methanst)
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Elemental Composition Report

Single Mass Analysis
Tolerance = 5.0 PPM 7/
Element prediction: Off
Number of isotope peaks used for i-FIT = 3

DBE: min =-1.5, max = 50.0

Monoisotopic Mass, Even Electron lons

3 formulale) evaluated with 1 results within limits (all results (up to 1000} for each mass)

Elements Used:

C:25-35 H: 2025 M:5-10
Baongiwe Madlala

BM5S 2 (0.017) Cm (2:31)

Page 1

TOF MS ES+
1.66e+004

1004 472 3215
g 4801240
] 7
. 473.3251 4811967
] - 474.3295 . 482 2017
o 4533073 4071858 yaq 957p L 4rrhaes ( 487 3673 491.2761 492 2788,
I [ e e e o e e e B o s s e e e I B ey o e e e o e e e o S . e o e ey S Iz
462 5 465.0 4675 470.0 4725 475.0 4775 430.0 482 .45 4850 487 5 490.0 402 5
Minimum: -1.5
Maximuam: 5.0 .0 50.0
Mass Calc. Mass mDa PEM DEE i-FIT i-FIT (Horm) Formula
430.1940 430.1937 0.3 0.6 23.5 385.5 2.0 30 H2Z2 N7

Figure54: HRMS Spectrum of 1, 2- di- 2-pyridylylmethyl-2dR-2-pyridyl benzimidazolé6)
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Figure55: '"H NMR Spectrum of 2-quinolyl-1-quinolylethyl-1H-bEnidazole Pt (11) complex in DMFQ)
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Figure56: **C NMR Spectrum of 2-quinolyl-1-quinolylethyl-1H-bienidazole Pt (1) complex in DMBQ)
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Figure57: Dept 135Spectrum of 2-quinolyl-1-quinolylethyl-1H-benzinadee Pt (II) complex in DMFEQ)
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Figure58: Pt NMRSpectrum of 2-quinolyl-1-quinolylethyl-1H-benzinzdke Pt (II) complex in DMF6Q)
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Figure59: '"H NMR Spectrum d-Pyridyl-1-pyridylmethyl-1H-benzimidazole Pt mplex in DMF §3)
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Figure 60: **C NMR Spectrum of 2-Pyridyl-1-pyridylmethyl-1H-Geridazole Pt (1) complex in DMF6g)
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Figure 61: Dept 135 Spectrum of 2-Pyridyl-1-pyridylmethyl-beRzimidazole Pt (II) complex in DMBEJ)
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Figure 62: 1Pt NMR Spectrum &-Pyridyl-1-pyridylmethyl-1H-benzimidazole Pt mplex in DMF §3)
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Figure 63: '"H NMR Spectrum of 2-thienyl-1-thienylmethyl-1H-tiicazole Pt (11) complexéd)
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Figure 64: 1Pt NMR Spectrum of 2-thienyl-1-thienylmethyl-1H#eridazole Pt (1) comple6d)
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