Electronic Supplementary Material (ESI) for RSC Advances.
This journal is © The Royal Society of Chemistry 2017

Supplementary Information

One-pot, Two-step Synthesis and Photophysical Properties of 2-(5-

Phenylindol-3-yl) benzoimidazole Derivatives

Liu Lyu,? Liu Cai,® Yun Wang,® Jinfeng Huang,? Xiangchao Zeng* and Porun Liu™

a-College of Chemistry and Materials Science, Jinan University, Guangzhou, Guangdong 510632, China. E-mail
addresses: xczeng@126.com

b.centre for Clean Environment and Energy, Gold Coast Campus, Griffith University, Queensland 4222,
Australia. E-mail address: p.liu@griffith.edu.au

TABLE OF CONTENTS
Fitted curve for the absorption spectrum of compound 3d S2
Data of UV-Vis absorption and fluorescence emission spectra S3

of compounds 3b and 3d in different solvents

UV-—visible and fluorescence spectra of some compounds 3 in ethanol solution S4
Photoluminescence quantum yields of selective sample compounds S5
'H and '3C NMR Spectra of compounds 3a — 3y S6 — S29
HR-ESI-MS Spectra of compounds 3 S30 —S39

Fitted curve for the absorption spectrum of compound 3d
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Figure S1 Fitted curve for the absorption spectrum of 3d in ethanol solution.
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Table S1 UV-Vis absorption and fluorescence emission spectra of compounds 3b and 3d in
different solvents.

UV-visible Absorption Emission  Stoke’s
Compound*  Solvent . 4
Alpa(m)  Ap(nm)  Lpgy(nm)  en(nm)? shift(em™)
3b Ethanol 262 325 375 4103
3b Dichloroethane 264 328 379 4103
3b n-Hexane 325 373 3960
3d Ethanol 248 311 347 398 3693
3d Dichloroethane 256 312 352 410 4019
3d n-Hexane 309 344 378 2615

a:¢=1.0 x 10 mol/L, at 25 °C; b: The excitation wavelength of compound 3b and 3d were 330 nm and 350 nm respectively
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Spectra of selective samples of compounds 3 in ethanol solution
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Figure S2. (a) UV—visible and (b) fluorescence spectra of selective samples of compounds 3 in ethanol
solution.
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Table S2. Photoluminescence quantum yields of selective sample compounds

.In.tegr.ated . Abs. at 330 nm Refractive index Quantum yield at
sample emission intensity (A) of solvent 330 nm (@)
@
Quinine sulfate 113969.8 0.0147 1.33 0.54
3b 255398.6 0.0514 1.36 0.36
3i 198298.9 0.0404 1.36 0.35
30 203325.1 0.043 1.36 0.34
3t 241497.8 0.0557 1.36 0.31

Quinolone sulfate (referenced dye) as a function of optical absorbance at 330 nm and relevant data
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TH and 3C NMR Spectra of compounds 3a - 3x

1H NMR Spectra of 2-(1-ethyl-5-phenyl-1H-indol-3-yl)-1H-benzo[d]imidazole (3a)
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13C NMR Spectra of 2-(1-ethyl-5-phenyl-1H-indol-3-yl)-1H-benzo[d]imidazole (3a)
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1H NMR Spectra of 2-(1-ethyl-5-(p-tolyl)-1H-indol-3-yl)-1H-benzo[d]imidazole (3b)
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13C NMR Spectra of 2-(1-ethyl-5-(p-tolyl)-1H-indol-3-yl)-1H-benzo[d]imidazole (3b)
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1H NMR Spectra of 2-(1-ethyl-5-(4-methoxyphenyl)-1H-indol-3-yl)-1H-benzo[d]imidazole (3c)
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13C NMR Spectra of 2-(1-ethyl-5-(4-methoxyphenyl)-1H-indol-3-yl)-1H-benzo[d]imidazole (3c)
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1H NMR Spectra of 4-(3-(1H-benzo[d]imidazole-2-yl)-1-ethyl-1H-indol-5-yl)-N,N-diphenylaniline (3d)
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13C NMR Spectra of 4-(3-(1H-benzo[d]imidazole-2-yl)-1-ethyl-1H-indol-5-yl)-N,N-diphenylaniline (3d)
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1H NMR Spectra of 2-(5-(4-chlorophenyl)-1-ethyl-1H-indol-3-yl)-1H-benzo[d]imidazole (3e)
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13C NMR Spectra of 2-(5-(4-chlorophenyl)-1-ethyl-1H-indol-3-yl)-1H-benzo[d]imidazole (3e)
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1H NMR Spectra of 2-(5-(4-fluorophenyl)-1-ethyl-1H-indol-3-yl)-1H-benzo[d]imidazole (3f)
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13C NMR Spectra of 2-(5-(4-fluorophenyl)-1-ethyl-1H-indol-3-yl)-1H-benzo[d]imidazole (3f)
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1H NMR Spectra of 2-(1-ethyl-5-phenyl-1H-indol-3-yl)-5-methyl-1H-benzo[d]imidazole (3g)
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13C NMR Spectra of 2-(1-ethyl-5-phenyl-1H-indol-3-yl)-5-methyl-1H-benzo[d]imidazole (3g)
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1H NMR Spectra of 2-(1-ethyl-5-(4-methoxyphenyl)-1H-indol-3-yl)-5-methyl-1H-benzo[d]imidazole (3h)
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13C NMR Spectra of 2-(1-ethyl-5-(4-methoxyphenyl)-1H-indol-3-yl)-5-methyl-1H-benzo[d]imidazole (3h)
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1H NMR Spectra of 2-(1-butyl-5-phenyl-1H-indol-3-yl)-1H-benzo[d]imidazole (3i)
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13C NMR Spectra of 2-(1-butyl-5-phenyl-1H-indol-3-yl)-1H-benzo[d]imidazole (3i)
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1H NMR Spectra of 2-(1-butyl-5-(p-tolyl)-1H-indol-3-yl)-1H-benzo[d]imidazole (3j)
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13C NMR Spectra of 2-(1-butyl-5-(p-tolyl)-1H-indol-3-yl)-1H-benzo[d]imidazole (3j)
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1H NMR Spectra of 2-(1-butyl-5-(4-methoxyphenyl)-1H-indol-3-yl)-1H-benzo[d]imidazole (3k)
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13C NMR Spectra of 2-(1-butyl-5-(4-methoxyphenyl)-1H-indol-3-yl)-1H-benzo[d]imidazole (3k)
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1H NMR Spectra of 2-(1-butyl-5-phenyl-1H-indol-3-yl)-5-methyl-1H-benzo[d]imidazole (3m)
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13C NMR Spectra of 2-(1-butyl-5-phenyl-1H-indol-3-yl)-5-methyl-1H-benzo[d]imidazole (3m)
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1H NMR Spectra of 2-(1-butyl-5-(4-methoxyphenyl)-1H-indol-3-yl)-5-methyl-1H-benzo[d]imidazole (3n)
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13C NMR Spectra of 2-(1-butyl-5-(4-methoxyphenyl)-1H-indol-3-yl)-5-methyl-1H-benzo[d]imidazole (3n)
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1H NMR Spectra of 2-(1-allyl-5-phenyl-1H-indol-3-yl)-1H-benzo[d]imidazole (30)
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1H NMR Spectra of 2-(1-allyl-5-(p-tolyl)-1H-indol-3-yl)-1H-benzo[d]imidazole (3p)
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13C NMR Spectra of 2-(1-allyl-5-(p-tolyl)-1H-indol-3-yl)-1H-benzo[d]imidazole (3p)
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1H NMR Spectra of 2-(1-allyl-5-(4-methoxyphenyl)-1H-indol-3-yl)-1H-benzo[d]imidazole (3q)
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13C NMR Spectra of 2-(1-allyl-5-(4-methoxyphenyl)-1H-indol-3-yl)-1H-benzo[d]imidazole (3q)
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1H NMR Spectra of 2-(1-allyl-5-phenyl-1H-indol-3-yl)-5-methyl-1H-benzo[d]imidazole (3r)
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13C NMR Spectra of 2-(1-allyl-5-phenyl-1H-indol-3-yl)-5-methyl-1H-benzo[d]imidazole (3r)
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1H NMR Spectra of 2-(1-allyl-5-(4-chlorophenyl)-1H-indol-3-yl)-5-methyl-1H-benzo[d]imidazole (3s)
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13C NMR Spectra of 2-(1-allyl-5-(4-chlorophenyl)-1H-indol-3-yl)-5-methyl-1H-benzo[d]imidazole (3s)
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1H NMR Spectra of 2-(1-benzyl-5-phenyl-1H-indol-3-yl)-1H-benzo[d]imidazole (3t)
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13C NMR Spectra of 2-(1-benzyl-5-phenyl-1H-indol-3-yl)-1H-benzo[d]imidazole (3t)
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1H NMR Spectra of 2-(1-benzyl-5-(p-tolyl)-1H-indol-3-yl)-1H-benzo[d]imidazole (3u)
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€E'IT —

8¥Y0°0S —

61€°LOT
€8S°III |
198°611 4

80 70 60 50 40 30 20 10
f1 (ppm)

90

SSLICT
€8T°TTI
999971 |

|

100

TTELTL
€ILLTT

OB I-RZY

110

FViEoctr

907°671

120

Y6671
691°0€1

:

£

806°€€1
9IT9ET ~

SHPocT \

wma.bmﬁ\

291°6¢1

130

140

LLE6VI —

150

160

S25



1H NMR Spectra of 2-(1-benzyl-5-(4-methoxyphenyl)-1H-indol-3-yl)-1H-benzo[d]imidazole (3v)
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13C NMR Spectra of 2-(1-benzyl-5-(4-methoxyphenyl)-1H-indol-3-yl)-1H-benzo[d]imidazole (3v)
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1H NMR Spectra of 2-(1-benzyl-5-phenyl-1H-indol-3-yl)-5-methyl-1H-benzo[d]imidazole (3w)
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13C NMR Spectra of 2-(1-benzyl-5-phenyl-1H-indol-3-yl)-5-methyl-1H-benzo[d]imidazole (3w)
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1H NMR Spectra of 2-(1-benzyl-5-(p-tolyl)-1H-indol-3-yl)-5-methyl-1H-benzo[d]imidazole (3x)
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13C NMR Spectra of 2-(1-benzyl-5-(p-tolyl)-1H-indol-3-yl)-5-methyl-1H-benzo[d]imidazole (3x)
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1H NMR Spectra of 2-(1-benzyl-5-(4-methoxyphenyl)-1H-indol-3-yl)-5-methyl-1H-benzo[d]imidazole (3y)
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HR-ESI-MS Spectra of compounds 3

HR-ESI-MS spectrum of 2-(1-ethyl-5-phenyl-1H-indol-3-yl)-1H-benzo[d]imidazole (3a)

i GHiNS Formula Results: + Scan (0.208 min) x
miz T len I Formula Abundance ‘Tj
=8 3381646 (M+H)+ C23 H20 N3 8015342 | ‘|
i Best Formula (M) lon Formula Calc miz Score ¥ Cross Score Mass Calc Mass Diff (ppm)  Abs Diff (ppm)  Abund Matctl |
C23H19 N3 C23H20 M3 338.1652 9862 337.1573 337.1579 174 174 99,1
B C15H23N502 S| C15H24 N5025 338.1645 86.08 337.1573 337.1572 022 0.22 0.5
& |} C14H27NOES| Cl14H2BNOES 333.1632 7545 337.1573 337.1559 -4.16 416 42t
= C18H19N502| C18H20N502 333.1612 7183 337.1573 337.1539 -102 102 L ) I
J G |F e | »
S\ Chronatogran Results Off M3 Formula Results: + Sean (0 208 min) \
{jliSSpectromBesul t= x

P2 et QFMCEAD )P % B S

%103 |#ESI Scan (0. 208 min) Frag=175.0V 24 4

o
e
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HR-ESI-MS spectrum of 4-(3-(1H-benzo[d]imidazole-2-yl)-1-ethyl-1H-indol-5-yl)-N,N-diphenylaniline (3d)

{GHNS Formola Besults: + Scan (0. 186 min) x
miz len Formula Abundance “:]
=] [;] Mass to Charge: themonoisotopic mfz ofthe speciesforwhich theformulas on thislist havebeen calculated =
i Best Formula (M) lon Formula Calc miz Score Cross Score Mass Calc Mass Diff (ppm) Abs Diff (ppm)  Abund Match
C35H28 N4 C35H29 N4 505.2387 98.73 504 2316 5042314 -0.34 034 98c
- ] C34H32 04 C34 H3304 5052373 46 5042316 5042301 -296 296 982
- (=] C27H32N6025| C2TH33N60D25 505.238 8335 5042316 5042307 -1.66 166 69.1
[=] C20H24 N160| C20H25N160 505.2382 83.44 5042316 5042319 0.54 0.54 58E ™
L]« I ] 3
S Cleromatogran Results Gff N2 Formula Results: + Sean (0188 min) |
: jli S SpectrumResults x
2o tCRIMEI[E]AD e ] [B]% % B
%107 |*ESI Scan (0. 186 min) Frag=175.0V 2D.4 -
1.7 sThzkEe
1.6 o
1.5
1.4
1.3+
1.2
0.9
506. 2428
] ) +
0.74
0.6
0.5
0.4
034 507. 2464 F
0.2 (g} + ‘
0.1 £
B S R S S TN S ——
502 503. 5 504 504. 5 505 505. 5 506 506. 5 507 507.5 508 508. 5 509 509. 5 |

Counts vs. Mass—to—Charge (a/z)
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HR-ESI-MS spectrum of 2-(5-(4-chlorophenyl)-1-ethyl-1H-indol-3-yl)-1H-benzo[d]imidazole (3e)

iGHs Formula Results: + Scan (0. 385 min) x
* len Formula Abundance :AJ
372126 {M+H)}+  C23HI9CIN3 2631399 |
Best Farmula (M) lon Formula Calc miz Score ¥ Cross Score Mass Cale Mass Diff (ppm) Abs Diff (ppm)  Abund Matct
C23H18CIN3| C23H19CIN3 3721262 9811 371187 371.1189 051 051 96.1
= ] CI5H22CIN5..[ CI5H23CINS. 372.1255 8816 3711188 371183 -1.31 13 682
[ 0= CI3H29N30 S4| CI3H30N3D 54 3721266 80.75 371.1188 3711193 15 15 487
| B 1 Cl4H26CINO_| CI4H27CINO. 3721242 76.98 371.1188 371.1169 -4.83 483 53|+
[IRE M ] 3
JY Chromatogram Eesults Gfff N2 Formuls Besults: + Sean (0355 miz) |
x

i |l SSpectrumBesul t=s

R P :Iawrelwe o1 -||%%%;2;6,|L5

x10 5 |+ESI Scen (0. 385 min} Frag=175.0V 2E. d

372{ 1260
2.6 o

3741245
(M=H)+

0. 84

m

0. 64
375.1266

0. 44

Q.24

: afo  a70.5 i1 a7l.5 a3tz @728 31 3785 at4  37ds  sis 3755 376 3Te.& &7 &7
Counts vs. Mass—to—Charge (m/z)

HR-ESI-MS spectrum of 2-(5-(4-fluorophenyl)-1-ethyl-1H-indol-3-yl)-1H-benzo[d]imidazole (3f)
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HR-ESI-MS spectrum of 2-(1-ethyl-5-phenyl-1H-indol-3-yl)-5-methyl-1H-benzo[d]imidazole (3g)

H (Ygls Formula Results: + Scan (0. 160 min) x
| miz gk len Formula Abundance _A]
| B--r} (M+H)+ C24 H22 N3 534354 7|
Best Formula (M) lon Formula Calc miz Score v Cross Score Mass Calc Mass Diff (ppmy) Abs Diff (ppm)  Abund Match—
C24 HZ1 N3 C24 HZ2 N3 352.1808 9847 3511735 351.1735 0.09 0.09 97
[ (=] CI6H25NE025| C16H26NE02S 352.1802 80.2 351.1735 351.1729 -18 18 44t
[ (=] CHH2EN11 52 COH26 N1152 352.1809 69.64 351.1736 3511736 0.06 0.06 113
&) C12H25N507| (C12H26 N5 O7 352.1827 6263 351.1735 351.1754 532 532 248~
LI a 1 | 3
J\ Chronatogran Results Off WS Fornula Results: + Scen (0160 min) |
i l|mSSpectrumBesults X
2o slQBYCI[EAa e o
210 % [*ESI Scan (0. 160 nin) Frag=175.0V ZF. 4 A
3§2. 16pB
5.5 g N
. 1
45
4]
3. 5
2.5
353
2] .
L5
]
0.5 B
0
3505 351 3515 EER) 3525 353 3535 354 35i 5 33z 3555 ) 356.5 |
Counts vs. Mass—to—Charge (n/z) -
HR-ESI-MS spectrum of 2-(1-butyl-5-phenyl-1H-indol-3-yl)-1H-benzo[d]imidazole (3i)
i Glims Formula Results: + Scan (0.568 min) x
miz g lon Formula Abundance _,J
E-pE (M+H)+ C25H24 N3
Best Farmula (M) lon Formula Calc miz Score ¥ Cross Score Mass Cale Mass Diff (ppm) Abs Diff (ppm)  Abund Matct—
B C25 H23 N3 C25H24 N3 366.1965 986 365.1852 365.1892 -0.06 0.06 H95:E
=5 = CI7HZIN502 5| C17H2BN502 S 366.1958 8624 365.1852 365.1885 -1.87 187 69.7
=8 1} CI13H27 N5 07 C13 H28 N5 07 366.1983 76.57 365.1892 365.191 499 499 50.5
J =5 (=] CI6HITNOES| CI6HIZNOES 366.1945 7261 365.1892 365.1872 -5.51 551 ha.E=
4 1 | 3
/i Thromatogran Results Ggf WS Farnula Results: + Scan (0568 min) |
i l1mSSpectrunBesul ts x
2ot QBWE [SAl0 e o [mP% s El S
%105 |“ESI Sean (0. 588 s
354. 1855
2.4 e
2. 24
2]
18]
16
1.4
1.2
357. 1395
0.5 e
0. 5 £
0. 4 £
366. 4324
0. 24
0
" seds 385 3652 3654 3656 365.5 366 366.2 366.4 366.6 366.5 38 367.6 367.5 368 366.2 366.4 366.6 36E.E 369

Counts vs. Mass—to—Ch

S32



HR-ESI-MS spectrum of 2-(1-butyl-5-phenyl-1H-indol-3-yl)-5-methyl-1H-benzo[d]imidazole (3m)

i GHms Formula Besults: + Scan (0. 186 min) x

lon Formula Abundance :,J
3802112 (M+H)+ (C26 H26 N3 5225462
Best Formula (M) lon Fermula Calc miz Score % Cross Score Mass Cale Mass Diff (ppm) Abs Diff (ppm)  Abund Match
C26 HZ5 N3 C26 H2Z6 N3 380.2121 97.41 379.2039 379.2048 243 243 992
[} C18H29N5025| C18H30N5025 380.2115 259 379.203% 379.2042 068 0.62 62
0= CI7H33NO06S| CI7H3M4NOES 3802701 784 3792039 3792029 -2.82 282 45:
| B ] CI0H25N11 05| C10H26 N1105 3802113 773 379204 379204 0.4 014 27"
[IRE M ] 3
[ Chromatogran Results Gfff N3 Fornuls Results: + Sean (0186 min) |
i ||| MSSpectrumBesul ts x
(2ot QY €A e - [mPR% % Bl
2105 |+EST Scen (0. 186 min} Frag=175.0V 2K. d -
gz 2
X B
4.5
4]
3.5
3]
2.5
2
5]
1 80. 4501 1
0.5
. \M‘

"75 382 382.25 3825 382.75 353 383.25 385.5 383.75 384 328
rge (mfz) -

378.75 379 379.25 379.5 375.75 350 380.25 380.5 380.75 381 381.25 3BL.5 3

Counts vs. Mass—to~

HR-ESI-MS spectrum of 2-(1-butyl-5-(4-methoxyphenyl)-1H-indol-3-yl)-5-methyl-1H-benzo[d]imidazole (3n)

GHES Formula Besults: + Scan (0. 166 min)

miz : lon Formula Abundance
By oz o cimwo = e
Best Formula (M) lon Formula Calc miz Score ¥ Cross Score Mass Calc Mass Diff (ppmy) Abs Diff (ppm)  Abund Matct
C2THZT N3O C27TH2E N3O 4102227 97.99 409.2161 4092154 -172 172 984
= [&] CI9HIINE03 5| C19H3ZNE03 5 410222 8159 409.2161 409.2148 -333 333 B5.E
[&] C15H31 N5 08| C15H32ZNE08 410.2245 80.79 408.2161 4082173 278 278 47
i‘j |l C12H23N15 02| C12H24 N1502 4102232 20.56 408.2162 4092159 -0.58 0.58 490~
[ KR 1 | r
[\ Chronatogran Results Gff WS Fornula Results: + Sean (0.166 nin) |
i |l S SpectrumBesul ts x
2ot QR[S0 e [m][]% % Bl
x10 ¢ |*ESI Scan (0. 166 min) Frag=175.0V2W d >
il -1;1—2“' 4
8]
7.5
6. 54
5. 54
5
4.5
1]
3. 5.1 411.2270
1 (a=m) +
2.5
z]
. 5
14 10. 4703 =
0. 5 W
2
40E. 5 403 408.5 4o 410.5 411 41l s iz 4125 iz 4135 414 41l s

Counts vs. Mass—to—Charge (m/z} -
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HR-ESI-MS spectrum of 2-(1-allyl-5-phenyl-1H-indol-3-yl)-1H-benzo[d]imidazole (30)

{GHNS Formula Besults: + Scan (0. 184 win) x
miz s len Formula Abundance ‘T‘
= 350.1652 (M+H)+ C24 H20 N2 445474 8 E
Best Formula (M) len Formula Cale miz Score ¥ Cross Score Mass Calc Mass Diff (ppm) Abs Diff (ppm)  Abund MatcH—
C24 HI9 N3 C24 H20 N3 350.1652 99.22 3491579 3491579 0.03 0.03 97t
1} CIBHZ3N5025| CI6H24N5025 350.1645 8519 3451579 3431572 -1.86 1.86 67
- (=] CI12H23N507| CI12H24N507 350.167 738 3431579 3451597 531 531 447
- (=] CI5H27TNO6S| CI5H2BNOES 350.1632 7166 3491579 349.1559 -5.67 5.67 49z~
IR I ] 3
/% Chronatogran Besults Gfff WS Formula Results: + Scan (. 184 min) |
i jlI S SpectrumBesults x
2o ¢ IQEWE S0 e o[n]PBl% % Bl S
== -
154 35d. 4652
4. 254 =
4
3. 75
3.5
3.25
3]
2. 754
2.5
2. 25
2]
50.3358
0.25] \f\,__d__
0 P vy
j ads 340025 349.5 349'75 330 350.25 850.5 350 75 351 85135 3515 351.75 352 352.25 352.5 352.75 353 353.25 358.5 353,75 354 35425
Counts vs. Mass—to~Charee (m/z) -
HR-ESI-MS spectrum of 2-(1-allyl-5-(p-tolyl)-1H-indol-3-yl)-1H-benzo[d]imidazole (3p)
{GHNS Formula Besults: + Scan (0. 161 win) x
s len Formula Abundance ‘T‘
(M+H)+ €25 H22 N3 110167.9 |f‘
Best Formula (M) len Formula Cale miz Score ¥ Cross Score Mass Calc Mass Diff (ppm) Abs Diff (ppm)  Abund Matct—
C25H21 N3 €25 H22 N3 364.1808 97.49 363.1733 363.1735 066 066
- 1} CI7HZ5N5025| CI7H26N5025 3641802 8523 363.1733 363.1729 -1.16 1.16
[ (=] CI6H23NO65| CIGH3IONOES 3641788 7264 363.1733 363.1716 -4.82 482
& (=] CI13H25N507| CI3H26NEOT7 3641827 71.86 363.1733 363.1754 573 573 .
IR i ] '

/A Chronatogran Results Gff WS Formila Results: + Scan (@161 nin) |

i jlI S SpectrumBesults x

2ot QEE A oct -Ilm|%% %5

4 4154

0 b i m

3618 362 362.5 383 363. 5 354 36l s 385 365. 5 386 366. 5 367 367. 5 388 36E. 5 389 369. 5
Counts vs. Mass—to—Charge (m/z} -
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HR-ESI-MS spectrum of 2-(1-allyl-5-(4-methoxyphenyl)-1H-indol-3-yl)-1H-benzo[d]imidazole (3q)

BS Formula Eesults: + Scan (0. 186 min) x
mz T len | Formula " Abundance =
=1 380.1756 (M:H)+  CI5H2 N3O 4936816 e
: |
Best Formula (M} len Formula Calc miz Score ¥ Cross Score Mass Calc Mass Diff {ppm) Abs Diff (ppm)  Abund Matct
C25H21 N30 C25HZ2 N3 O 380.1757 59.02 379.1683 379.1685 0.33 033 96.8
] C17H25N5035| C17H26N5035 380.1751 87.36 379.1683 379.1678 -1.41 141 6B.€
=] C13 H25 N5 08 C13H26 N5 08 3801776 7555 379.1683 379.1703 519 519 492
J (=] CI6H2ZINO7S| CI6H3ONOTS 380.1737 7479 379.1683 379.1665 -4.92 452 515
< . | F
A Chromatogran Results Gff MS Formula Results: + Scan (0. 166 min) \
i ||| WS SpectrumBesults X
ia et QB CEAS e 2 I[m]Fe]% %
210 % |*ESI Scan (0. 186 min) Frag=175 OV ZF.d
5] 380} 1756
(et =
4.5
1]
3.5
2.5
2]
1.5
0.5
a [T .
377.5 378 376.5 319 375.5 380 360.5 381 3B1. 5 382 382.5 383 3855 384 38l 5 385 385.5 386 3se.5 387 3IB7.5 36E 3EE.5 389 389.5 390
Counts vs. Mass—to—Charee (n/z)
HR-ESI-MS spectrum of 2-(1-allyl-5-phenyl-1H-indol-3-yl)-5-methyl-1H-benzo[d]imidazole (3r)
BS Formunla Besults: + Scan (0. 164 min) x
P T ion } -I-:-crmL.ll.a -.r;.bund-anne 'T‘
(M+H)+ C25 HZ2 N3 1140952 g
Best Formula (M) len Formula Cale miz Score ¥ Cross Score Mass Calc Mass Diff {ppm) Abs Diff (ppm)  Abund Matct—
C25 H21 N3 C25 H22 N3 364.1808 97.44 363.1738 363.1735 -0.81 0.81 940
1} CI7H25N5025| C17H26N5025 3641802 8473 363.1738 363.1729 -263 263 763
[} CI13H25N507| CI3H26N507 3641827 7845 363.1738 363.1754 L4327 4727 541
J - (=] C22HZ5N3 S C2ZHZE NI S 3641842 70.87 363.1738 363.1769 8.46 8.46 i Rl
4 1 | 3
J\ Chramatogram Results Off NS Formila Results: + Scan (0. 164 nin) [
i jlI S SpectrumResults x

ADC 1 [ % %

%10 % |+ESI Scan (0. 164 min) Frag=175.0V 2Q.d

1p11

0.4 365. 1847
(M=H) =

382 383 364 385 388 367 388 383 370 371 T 373 374 375 B0 T

Counts vs. Mass—to-Charge (m/z)

o
ta

w
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HR-ESI-MS spectrum of 2-(1-allyl-5-(4-chlorophenyl)-1H-indol-3-yl)-5-methyl-1H-benzo[d]imidazole (3s)

i GHns Formula Besults: + Scan (0. 176 min) X

i f len ] Formula " Abundance ':,J

| = [ (MsH)+  C25H21CIN3 287. @

Best Formula (M) lon Fermula Calc miz Score ¥ Cross Score Mass Calc Mass Diff (ppm) Abs Diff (ppm)  Abund Match

C25H20 CI N3 C25 H21 CIN3 3981419 99.2 397.1342 357.1346 052 052 584
[ |} C17 H24 CI N5. C17H25Cl N5. 3981412 b 35971342 397.1339 -0.8 08 730
[ 0= CI0H16CINI5.| CIDHI7CINIS 3981424 8368 397.1343 397.1351 203 203 597
[&] CI5HIT N3O 54| CI5H3ZN3I 054 3881423 8137 3971342 357135 183 183 43

el i | r

[ Chromatogran Results Gff N3 Fornuls Results: + Sean (0176 min) |

i ||| WS SpectrumBesul t=s X

e et QB CEHAlo e -lm]

x10 5 |+ESI Scan (0. 176 min} Frag=175.0V 2R. d

5] 398| 4415
(-

2
2. 64
2
p3

3975 338 39E.5 399 395.5 400 400.5 401 4015 402 4025 403 403.5 404 4ok 5 405 405.5 406 406.5 407 4075

Counts vs. Mass—to-Chares (m/z)

w
il
5

336 396.5

HR-ESI-MS spectrum of 2-(1-benzyl-5-phenyl-1H-indol-3-yl)-1H-benzo[d]imidazole (3t)

iGHNS Formaula Results: + Scan (0. 177 min) x

lon Formula Abundance

[ (M+H)+ C28 H22 N3 365697 8

: Best Formula (M) lon Formula Calc miz Score ¥ Cross Score Mass Calc Mass Diff (ppm) Abs Diff (ppm)  Abund Matct
C28 H21 N3 C28 H22 N3 400.1808 99.62 399.1733 399.1735 055 0.55 49
[=] C20H25N5025| C20H26N5025 4001802 8442 3991733 399.1729 -1 i &0
[&] C13HI7N150| CI13HIENIEO 4001813 7928 3981734 3901741 169 169 44
|} C15H28 N 011 C15H3D N O11 4001813 77.35 3981733 3951741 184 184 268~

a

I

J\ Chronatozran Results Off WS Fornula Results: + Scan (0177 min |

[ ] P

i |l WS SpectrumBesul ts x

ieo QY CEa 061 o/[m]P]|% % E

+ESI Scan (0.

H
&

wow W
[T
h
=
——

H00. 4256

9 A ~

3985 398 75 399 399,25 399 5 399 75 400 40025 400.5 400.75 401 401 25 401 5 401 402 40225 402 5 402.75 403 403 25 403.5 403 75 404 404 25 40d 5
Counts vs. Mess—to—Charge (n/z)

o e
i
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HR-ESI-MS spectrum of 2-(1-benzyl-5-(p-tolyl)-1H-indol-3-yl)-1H-benzo[d]imidazole (3u)

i GimS Formula Results: + Scan (0. 158 min) x
miz gt len Formula Abundance
=] 4141969 (M+H)+ €29 H24 N3 151
: Best Formula (M) lon Formula Calemiz Score v Cross Score Mass Cale Mass Diff (ppm) Abs Diff (ppm)  Abund Matct
C25 H23 N3 C29 H24 N3 4141965 975 413.1897 413.1892 -1 1.1 982
] C21H2TN5025| C21H2BN502S 4141958 8517 413.1887 413.1885 -272 272 66.L
1 ] C14HISN150| C14H20MN150 414197 82.15 413.1857 413.1887 0 0 513
J il C16H31 N O11 C16H32 N O11 414197 80.26 413.1887 413.1887 0.14 0.14 335
4 1 | 3
7\ Chronatogran Results Off HS Formula Results: + Scan (0158 min) |
i |lImSSpectruaBesults X
f2 et QEH CEAOc - [H]R% % % o
x10 4 |*ESI Scan (0. 158 nin) Frag=175.0V 2.4
1.5
1. 44
1.34
1.2
14
0.9
0. 84
0.7
2 415. 2009
b (=H)+
0.5
0.4
0.3
0.2
0. 14
o [A]
T osds shh uls 2 wds s ads s als als sds ale wds 4dF slg 4185 4ls 4195 sdo 285 4h w2l
Counts vs. Mess—to—Charge (n/z)

HR-ESI-MS spectrum of 2-(1-benzyl-5-(4-methoxyphenyl)-1H-indol-3-yl)-1H-benzo[d]imidazole (3v)

iCflms Formula Besults: + Scan (0. 165 min)

»
miz g lon Formula Abundance :,J
B (M+H)+ C29H24 N3O 80954 6 I
Best Formula (M) lon Formula Calemiz Score ¥ Cross Score Mass Calc Mass Diff (ppm) Abs Diff (ppm)  Abund Matct
C29H23N3 O C25H24 N30 430.1914 57.96 4£29.1843 4291841 -042 0.42 96.2
] CZTH2ZFN5035| C21H2BN503 S 4301307 8576 4251843 4251835 -1.96 196 762
1} CI14H19N1502| C14H20N1502 43011919 8416 4291843 4291846 066 066 57
J . (=] CI6H31NO12| CI6H3ZND12 430.191% 809 429.1843 429.1846 079 079 401+
4] . | »
/i Chromatogran Results Ggf WS Farmula Results: + Scan (0165 min) |
i limSSpectrunBesults x
P03 QEIHIEI[5]a0c 1 xm]% % Bl
x10 ¢ |+ESI Scan (0. 165 min) Frae=175.0V 2U. 4
2] 430/ 1916
] -
6. 54
5
5. 5
5
4.5
4]
3. 5
2.5
2
=h 43z, 2002
1 (=H}=
0. 54
o [l
4265 475 4285 430 4305 431 4315 432 4325 43z 4335 434 43ls  4ds 4355 43 4385 437 4d3t5 438 43E5
Counts vs. Mass—to-Charee (n/z)
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HR-ESI-MS spectrum of 2-(1-benzyl-5-phenyl-1H-indol-3-yl)-5-methyl-1H-benzo[d]imidazole (3w)

iGN Formula Results: + Sean (0. 185 min) x
lon Formula Abundance il
(M+H)+ £23 H24 N3 E
Best Formula (M) lon Formula Calc miz Score ¥ Cross Score Mass Calc Mass Diff (ppm) Abs Diff (ppm)  Abund Matct
C29 H23 N3 C29 H24 N3 414.1965 99.76 413.1893 413.1892 -0.34 0.34 mE
(=] C21H2TN502S| C21H2BN5025 414.1958 2481 413.1893 413.1885 -1.94 154 642
] C14H19N150 C14H2ON150 414197 8237 413.185%4 413.1857 077 077 470
B || CIEH3TNO11 C16H32 N O11 414197 79.34 413.1893 413.1857 0.91 09 2955
i) I ] 3
7\ Chronatogran Results Gff U5 Formula Results: + Scan (0. 165 nin) |
i jl|mSSpectrumBesul ts x
ta et QEWICIEAO < [m[R% %8
x10 § |*ESI Scen (0. 185 min) Frag=175. 0V 2V.d
el 4144966
5.5
5]
45
4
3.5
2.5
3 s
1.5
o [
" 4iz 4135 413 4135 414 41d5 4ls 4155 4l 4165 417 4175 418 4185 4195 4195 420 4205 471 4215 432 4205 433 4285 474 42ls
Counts vs. Mass—to—Charge (m/z)
HR-ESI-MS spectrum of 2-(1-benzyl-5-(p-tolyl)-1H-indol-3-yl)-5-methyl-1H-benzo[d]imidazole (3x)
iGN Formula Results: + Scan (0.180 min) x
miz ! lon Formula Abundance s
=fr 4282125 (M+H)+ C30 H26 N3 3338592 @
Best Formula (M) lon Formula Calc miz Score ¥ Cross Score Mass Calc Mass Diff (ppm) Abs Diff (ppm)  Abund Matct
€30 H25 N3 C30 H26 N3 4282121 59.07 4372052 4272048 -0.8 08 5981
[l C22H23N5025| C22H3DNSO2S 4282115 8664 427.2052 4272042 -2.35 235 T4
- ] CI5H21 N150 CI5H2ZN150 4282726 8476 427.2052 4272054 027 027 54
- ] C17H33N 011 C17H34 N O11 4282726 82 427 2052 4272054 0.41 041 BT
IR m ] b
/% Chronatogram Results G WS Formula Results: + Scan (0 180 min) |
i ]l mSSpectrumBesults X

HEC IR MR N E AR Mla G

- [ %] % % 31

B

+ESI Scan (0. 180 min) Frae=175.0V 2W. d

428
L'y

125

0. 24
0.8+ 430. 2178
0.4 {u=g)=
0. 24

- [A]

424 42l s 45 4255 4d6 426.5 427 427.5 428 426.5 429 429.5 430 420.5 431 4
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5 432 432.5 43z 4335 434 43ls 435 4355 4d6 4265 437 dav.
Counts v Mass—to-Charge (m/z)
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HR-ESI-MS spectrum of 2-(1-benzyl-5-(4-methoxyphenyl)-1H-indol-3-yl)-5-methyl-1H-benzo[d]imidazole
(3y)

{GimS Formnla Results: + Scan (0.199 min)

x
miz et lon Formula Abundance .:1
SR 444207 (MH)+ C3DH26 N3O 5812492 @
Best Formula (M) lon Formula Cale miz Score ¥ Cross Score Mass Calc Mass Diff (ppm) Abs Diff (ppm)  Abund Matct
C3DH25 N30 C3DHZE N30 444207 9871 4431997 4431938 014 0.14 95
1} C22H29N5035| CZ2H3IDNS03S 42472064 88.16 4431997 4431991 -1.36 136 74l
1} CI5H21N1502| C15H22N1502 4442075 86.05 4431997 4432003 118 118 61.1
=2 I} CI17H33INO12| CI7H34NO12 4442076 82.39 4431997 4432003 13 13 42 5=
L« m ] 3
J\ Chronatogran Resalts O WS Formula Results: + Sean (0. 188 min) |
: limSSpectrumBesults x
e et QB EA0C < I[mB% %
x10 5 |*ESI Scan (0. 199 min) Frag=175. 0V 2X.d
&4 444 Ja70
Uy =
5.5
5
4. 5
4]
3.54
3]
o ) 445, 2093
2] (esH)+
1.5
0. 54
g T T T T T T T T T T T T T T T
437 438 438 440 441 442 443 444 445 446 44? 448 443 450 451 452

Counts vs. Mass—to—Charge (n/z)
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