Electronic Supplementary Material (ESI) for RSC Advances.
This journal is © The Royal Society of Chemistry 2016

Supplementary Information

Table of contents

Spectral characterisation of compound la...........cceeeeiiieeiiiiniieeeie e SI-01
Spectral characterisation of compound 1b.........ccccecciieviiiieiiiieiieee e SI-02
Spectral characterisation of compound 1C.........occviveiiiiriiieiniiiee e SI-03
Spectral characterisation of compound 3a..........ccoeviiviierieeiiieiiece e SI-04
Spectral characterisation of compound 3b.........c.ccceeviiiiiieniiniiieiiece e SI-05
Spectral characterisation of compound 3C.........cccuieviiiiiienieeiieie e SI-06
Spectral characterisation of compound 3d...........cccceeiiiiriiieniiiiieieccce e SI-07
Spectral characterisation of compound 3€...........coeviiiiiiiiiniiieiieee e SI-08
Spectral characterisation of compound 3f............cccoiiiiiiiiiiiiiii e SI-09
Spectral characterisation of compound 3g.........c.coviiiiiiiiiiiiiieeiee e SI-10
Spectral characterisation of compound 3h...........cccooviiiiiiieiiiiiiice e SI-11
Spectral characterisation of coOmMPoOUNd 3i........coeciiiriiiieriiieciie e SI-12
Spectral characterisation of compound 3j.........cccvveriiieriieeiiieecee e SI-13
Spectral characterisation of compound 3K..........ccceecviiiiiieniiieniieeee e SI-14
Spectral characterisation of compound 3l...........cccooviieiiiiniiiiiienieeeee e SI-15
Spectral characterisation of compound 3M.........c.ccccveeiienieiiieiieeieeeeee e SI-16
Spectral characterisation of compound 3N.........cceccveeiiiiiiienieniicieceeee e SI-17

Spectral characterisation of compoUNd 30........cccovieriiieriiniiiiieeiiee e SI-18



o MAQWOM>TO A G W o
NOCCQOCEWE®EY @M NWNn W o]
HOOWWWOWOUOLMONOM NN EE W0 «
€O OO ™ =~ I~ [~ [~ [~ [~ [~ [ B S\ SN S NN

W

TNSTRUM
PROBHD
PULPROG
s}
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

oW

DE

TE

D1

TDO

======== CHANNEL f]l ========
NUC1
P1

PL1
SFO1 400.2324716 MHz

S1
sF
WDW
5sB
LB
GB
PC

F2 -~ Processing parameters
32768

400.2300000 MHz
EM

0

Ji¥ i ] ] preTTeT T
8 7 6 5 4 3 2 1 ppm
Pl H | 11
,,/ \\ / \\
[en3iTe] =t fad
it 0 [l
[o)iile} Sed =l
S o 1=
— i 11 et

SI- 0 — H NMR of 1-(2'-amino-5',6-dichloro-[1,1'-biphenyl]-3-yl)ethanone (1a);
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SI- 0 — 3C NMR of 1-(2'-amino-5',6-dichloro-[1,1'-biphenyl]-3-yl)ethanone (1a);
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SI- 0I — Mass spectrum of 1-(2'-amino-5',6-dichloro-[1,1'-biphenyl]-3-yl)ethanone (1a);
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SI-02 —H NMR of 2'.5-dichloro-5'-ethyl-[1,1'-biphenyl]-2-amine (1b).
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SI—02 — BC NMR of 2',5-dichloro-5'-ethyl-[1,1'-biphenyl]-2-amine (1b).



Method info :MOBILE PHASE:A-0.1%HCOOH;B-ACN, Flow: 1.5ml/min,
COLUMN:Atlantis 4 C18 (50X4.6mm-5um, )
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SI— 02 — Mass spectrum of 2',5-dichloro-5'-ethyl-[1,1'-biphenyl]-2-amine (1b).



Document: 12/18/2015 (VarioMICRO) from: --.--.-- (modified)

varioMICRO CHNS
Elemental
Statistic report
Name C [%] H [%] N [%]
19 BS15002437;90000018581 63.18 5.18 5.31
20 BS15002437;20000018581 63.20 5.40 5.256
Mean value [%)] 63.19 5.29 5.28
Deviation, abs. [%)] 0.01 0.16 0.04
Deviation, rel. [%] 0.02 2.94 0.80
Delta [%] 0.00 0.04 0.01
Name: eassuperuser, Access: VarioMICRO superuser 12/18/2015

varioMICRO V1.3.2 20-Mar-07, CHNS Mode, Ser. No.: 15062021
Elementar Analysensysteme GmbH

SI — 02 — Elemental analysis data of 2',5-dichloro-5"-ethyl-[1,1'-biphenyl]-2-amine (1b).
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SI- 03- H NMR of 1-(2'-amino-5',6-dichloro-[1,1'-biphenyl]-3-yl)ethanol (1¢):
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SI- 03- 3C NMR of 1-(2'-amino-5',6-dichloro-[1,1'-biphenyl]-3-yl)ethanol (1¢):



Method info

COLUMN:Atlantis 4 C18
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SI- 03- Mass spectrum of 1-(2'-amino-5',6-dichloro-[ 1,1'-biphenyl]-3-yl)ethanol (1¢):



Document: 12/18/2015 (VarioMICRO) from: --.--.-- (modified)
varioMICRO CHNS

Elemental

Statistic report
Name C [%] H [%] N [%]
21 BS15002438;90000018581 60.30 4.60 4.92
22 BS15002438;90000018581 60.90 4.70 5.04
Mean value [%)] 60.60 4.65 4.98
Deviation, abs. [%)] 0.42 0.07 0.08
Deviation, rel. [%] 0.70 1.52 1.70
Delta [%] 0.01 0.01 0.02

Name: eassuperuser,  Access: VarioMICRO superuser 12/18/2015

varioMICRO V1.3.2 20-Mar-07, CHNS Mode, Ser. No.: 15062021
Elementar Analysensysteme GmbH

SI- 03- Elemental analysis data of 1-(2'-amino-5',6-dichloro-[1,1'-biphenyl]-3-yl)ethanol (1¢)
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SI-04 -Characterization of 1-(9-benzyl-6-chloro-9H-carbazol-3-yl)ethanone (3a)
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SI-04 — H NMR of 1-(9-benzyl-6-chloro-9H-carbazol-3-yl)ethanone (3a)
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SI1-04 — 3C NMR of 1-(9-benzyl-6-chloro-9H-carbazol-3-yl)ethanone (3a)
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SI-04 — Mass spectrum of 1-(9-benzyl-6-chloro-9H-carbazol-3-yl)ethanone (3a)
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SI-05-Characterization of 1-(6-chloro-9-(2,6-dichlorobenzyl)-9H-carbazol-3-yl)ethanone (3b)
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SI-05- H NMR of 1-(6-chloro-9-(2,6-dichlorobenzyl)-9H-carbazol-3-yl)ethanone (3b)
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SI1-05-13C NMR of 1-(6-chloro-9-(2,6-dichlorobenzyl)-9H-carbazol-3-yl)ethanone (3b)



Method info :MOBILE PHASE:A-0.1%HCOOH;B-ACN,

COLUMN:Atlantis 4 C18

Flow: 1.5ml/min,
(50X4. émm-5Spm, )
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*MSD1 SPC, time=3.8063.916 of E2ADATA\OCT 15\0610-BCN2.D  MM-ES+APCI, Pos, Scan, Frag: 100, "POSITIVE"
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SI-05- Mass spectrum of 1-(6-chloro-9-(2,6-dichlorobenzyl)-9H-carbazol-3-yl)ethanone (3b)



Document: 12/18/2015 (VarioMICRO) from: --.--.-- (modified)
varioMICRO CHNS
Elemental
Statistic report
Name C [%] H [%] N [%]
23 BS15002440 ;90000018581 62.15 3.44 3.45
24 BS$15002440 ;90000018581 63.12 3.56 3.50
Mean value [%] 62.64 3.50 3.48
Deviation, abs. [%] 0.69 0.08 0.04
Deviation, rel. [%] 1.10 2.42 1.02
Delta [%)] 0.02 0.03 0.01

Name: eassuperuser, Access: VarioMICRO superuser

varioMICRO V1.3.2 20-Mar-07, CHNS Mode, Ser. No.: 15062021

Elementar Analysensysteme GmbH

12/18/2015

SI-05- Elemental analysis data of 1-(6-chloro-9-(2,6-dichlorobenzyl)-9H-carbazol-3-yl)ethanone (3b)
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SI-06- H NMR of 1-(6-chloro-9-(4-iodobenzyl)-9H-carbazol-3-yl)ethanone (3¢)
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S1-06- 3C NMR of 1-(6-chloro-9-(4-iodobenzyl)-9H-carbazol-3-yl)ethanone (3¢)
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SI-06- Mass spectrum of 1-(6-chloro-9-(4-iodobenzyl)-9H-carbazol-3-yl)ethanone (3¢)
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SI-07-Characterization of 1-(6-chloro-9-ethyl-9H-carbazol-3-yl)ethanone (3d)
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SI-07- H NMR of 1-(6-chloro-9-ethyl-9H-carbazol-3-yl)ethanone (3d)
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SI1-07- 3C NMR of 1-(6-chloro-9-ethyl-9H-carbazol-3-yl)ethanone (3d)
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SI-07- Mass spectrum of 1-(6-chloro-9-ethyl-9H-carbazol-3-yl)ethanone (3d)
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SI-08- H NMR of 3'-((3-acetyl-6-chloro-9H-carbazol-9-yl)methyl)-[ 1,1'-biphenyl]-2-carbonitrile (3e)
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SI-08- 3C NMR of 3'-((3-acetyl-6-chloro-9H-carbazol-9-yl)methyl)-[1,1'-biphenyl]-2-carbonitrile (3e)
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SI-08- Mass spectrum of 3'-((3-acetyl-6-chloro-9H-carbazol-9-yl)methyl)-[ 1, 1'-biphenyl]-2-carbonitrile
(3e)
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SI-09-Characterization of 9-benzyl-3-chloro-6-ethyl-9H-carbazole (3f)

Current Lata rarameiers

NAME 1S00064184-A235321

EXPNO 10

PROCNO 1

F2 - Acquisition Parameters

Date_ 20150311

Time 19.56
INSTRUM spect

PROEHD 5 mm DUL BB-1H
PULPROG zg30

D 32768
SOLVENT DMSO

NS ]

DS 2

SWH 7183.908 Hz
FIDRES 0.219235 Hz
AQ 2.2807028 sec
RG 322.5

DW 6€9.600 usec
DE 6.00 usec

TE 0.0 K

D1 2.00000000 sec

MCREST 0.0000000C sec
CWRK 0.01500000 sec

== CHANNEL f1 ===
1

Pl 14,65 usec
PL1 .00 dB
SFC1 300.1327012 MHz
F2 - Processing parameters
SI 32768

SF 300.1298168 MHz
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LB 0.30 Hz
GB 0

PC 1.40
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SI-09- H NMR of 9-benzyl-3-chloro-6-ethyl-9H-carbazole (3f)
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SI-09- 13C NMR of 9-benzyl-3-chloro-6-ethyl-9H-carbazole (3f)
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COLUMN:Atlantis d C18
TIME (MIN)

%B 5-95

:MOBILE PHASE:A-0.1%HCOOH;B-ACN,
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e R ittt i s
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SI-09- Mass spectrum of 9-benzyl-3-chloro-6-ethyl-9H-carbazole (3f)
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varioMICRO CHNS
Elemental
Statistic report
Name C [%] H [%] N [%]
28 BS15002445;30000018581 78.35 561 4.32
29 BS15002445;90000018581 79.40 5.74 4.45
Mean value [%] 78.88 5.68 4.39
Deviation, abs. [%)] 0.74 0.09 0.19
Deviation, rel. [%] 0.94 1.62 2.10
Delta [%] 0.01 0.02 0.03
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SI-09- Elemental analysis data of 9-benzyl-3-chloro-6-ethyl-9H-carbazole (3f)
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SI-10- Characterization of 3-chloro-9-(2,6-dichlorobenzyl)-6-ethyl-9H-carbazole (3g)
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y NAME BCD-7_A387047
B e T Es 7
2 PROCNO 1
/ pate 20150820
Time 13.03
INSTRUM spect
PROBHD 5 mm PAEBO BE-
PULPROG 2g30
32768
SOLVENT DMSO
NS 8
DS 2
SWH 8417.509 He
FIDRES 0,256882 Hz
AQ 1.9464692 sec
RG 512
bW 59.400 usec
DE 6.00 usec
T 296.2 K
DL 2.00000000 sec
™0 1
======== CHANNEL fl ========
wuc1 1
Pl 14.50 usec
PLL -0.50 dB
PLLW 10.37164879 W
SFOL 400.1528010 MHz
ST 32768
SF 400.1500000 MHz
WOW EM
s5B []
LB 0.30 Hz
G a
BC 1.40
JL_},U
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SI-10- H NMR of 3-chloro-9-(2,6-dichlorobenzyl)-6-ethyl-9H-carbazole (3g)
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Date_ 20150624
Time 2.39
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32768
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1024
SWH 24038 461 Hz
FIDRES Hz
AQ sec
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TE 235 7K
D1 2.00000000 sec
dil 0.03000000 see
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TDO 1

SFO1 100. 6839383 MHz

CHANNEL f2 ====
waltzl6

400.

F2 - Processing parameters
81

SF 100.6738710 MHz
wow EM
SSB 0

LB 1.00 Hz
GB [4]

PC 1.40

SI-10- 3C NMR of 3-chloro-9-(2,6-dichlorobenzyl)-6-ethyl-9H-carbazole (3g)
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SI-10- Mass spectrum of 3-chloro-9-(2,6-dichlorobenzyl)-6-ethyl-9H-carbazole (3g)



SI-11- Characterization of 3-chloro-6-ethyl-9-(4-iodobenzyl)-9H-carbazole (3h)
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1.9464692 sec
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DE 6.00 usec
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======== CHANNEL fl ========

NUC1 1B

Pl 14.50 usec

PL1 -0.50 dB
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SFO1 400.1528010 MHz
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SF 400.1500000 MHz

WOW EM

SS5B 0
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SI-11- H NMR of 3-chloro-6-ethyl-9-(4-iodobenzyl)-9H-carbazole (3h)
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SI-11- BC NMR of 3-chloro-6-ethyl-9-(4-iodobenzyl)-9H-carbazole (3h)



AMR-1-7-AC

AMR-1-7-AC 25 (0.613) AM (Cen.2, 1.90, Ar,5434.0,556.28,9.99,LS 10) 1: TOF MS ES+
2.31e3
100
‘ 467.9987
\
|
\
*
i
\
|
|
i
| 469.2278
| 247.1035

\
301.1655 3595835

188.0896
0 ‘83 0258 ‘ 563.5200 636.4661 7716585 5194905

100 200 300 400 500 600 700 800 900 1000 1100

A '

m/z

SI-11- Mass spectrum of 3-chloro-6-ethyl-9-(4-iodobenzyl)-9H-carbazole (3h)



SI-12- 3-chloro-6,9-diethyl-9H-carbazole (3i)
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SI-12- H NMR of 3-chloro-6,9-diethyl-9H-carbazole (3i)
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SI-12- 3C NMR of 3-chloro-6,9-diethyl-9H-carbazole (3i)
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SI-12- Mass spectrum of 3-chloro-6,9-diethyl-9H-carbazole (3i)
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SI-13-Characterization of 3'-((3-chloro-6-ethyl-9H-carbazol-9-yl)methyl)-[1,1'-biphenyl]-2-carbonitrile
(3J)
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SI-13- H NMR of 3'-((3-chloro-6-ethyl-9H-carbazol-9-yl)methyl)-[ 1,1'-biphenyl]-2-carbonitrile (3j)
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SI-13- BC NMR of 3'-((3-chloro-6-ethyl-9H-carbazol-9-yl)methyl)-[ 1,1'-biphenyl]-2-carbonitrile (3j)
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SI-13- Mass spectrum of 3'-((3-chloro-6-ethyl-9H-carbazol-9-yl)methyl)-[1,1'-biphenyl]-2-carbonitrile
(&)
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SI-14- Characterization of 1-(9-benzyl-6-chloro-9H-carbazol-3-yl)ethanol (3k)
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SI-14- H NMR of 1-(9-benzyl-6-chloro-9H-carbazol-3-yl)ethanol (3k)
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SI-14- BC NMR of 1-(9-benzyl-6-chloro-9H-carbazol-3-yl)ethanol (3k)
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SI-14- Mass spectrum of 1-(9-benzyl-6-chloro-9H-carbazol-3-yl)ethanol (3k)
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SI-15-Characterization of 1-(6-chloro-9-(2,6-dichlorobenzyl)-9H-carbazol-3-yl)ethanol (31)
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SI-15- H NMR of 1-(6-chloro-9-(2,6-dichlorobenzyl)-9H-carbazol-3-yl)ethanol (31)



OO DMNPHO =00 m BCD-N-A387041

o O
DOOCTANST A0 No o P SO0 OO 2 =
OO OM™WN MO NG 5 LA SIS R0y o o ;1
WA OO N NN NN NN o @ NOOOOMOS 20150820
A A A A A A A A pest S T N S R e R e s 12.36
N\\’////l spect
PABBO BB-

30

10000
10000

5 usec

3.00 dB
71.66977692
100.6278593 MHz

CHANNEL f2 ========
waltzlé
1H
80.00 u
~0.50 dB
4.33 dB
17.49 dB
10.37164879 W
0.341¢
16475850 W
400.1516
3

140 120 100 80 60 40 20 ppm

SI-15- 3C NMR of 1-(6-chloro-9-(2,6-dichlorobenzyl)-9H-carbazol-3-yl)ethanol (31)
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SI-15- Mass spectrum of 1-(6-chloro-9-(2,6-dichlorobenzyl)-9H-carbazol-3-yl)ethanol (31)
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SI-16- Characterization of 1-(6-chloro-9-(4-iodobenzyl)-9H-carbazol-3-yl)ethanol (3m)
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SI-16- H NMR of 1-(6-chloro-9-(4-iodobenzyl)-9H-carbazol-3-yl)ethanol (3m)
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SI-16- 3C NMR of 1-(6-chloro-9-(4-iodobenzyl)-9H-carbazol-3-yl)ethanol (3m)
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SI-16- Mass spectrum of 1-(6-chloro-9-(4-iodobenzyl)-9H-carbazol-3-yl)ethanol (3m)
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SI-17- H NMR of 1-(6-chloro-9-ethyl-9H-carbazol-3-yl)ethanol (3n)
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SI-17- BC NMR of 1-(6-chloro-9-ethyl-9H-carbazol-3-yl)ethanol (3n)
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SI-17- Mass spectrum of 1-(6-chloro-9-ethyl-9H-carbazol-3-yl)ethanol (3n)
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SI-18-Characterization of 3'-((3-chloro-6-(1-hydroxyethyl)-9H-carbazol-9-yl)methyl)-[1,1'-biphenyl]-2-

carbonitrile (30)
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SI-18- H NMR of 3'-((3-chloro-6-(1-hydroxyethyl)-9H-carbazol-9-yl)methyl)-[ 1,1'-biphenyl]-2-

carbonitrile (30)
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SI-18- 13C NMR of 3'-((3-chloro-6-(1-hydroxyethyl)-9H-carbazol-9-yl)methyl)-[1,1'-biphenyl]-2-

carbonitrile (30)



Method info :MOBILE PHASE:A-0.1%HCOOH;B-ACN, Flow: 1.5ml/min,
COLUMN:Atlantis d C18 (50X4. 6mm-5pm, )
TIME (MIN) : 0--3.0 3.0-4.0 4.0--4.5 4.5-6.0
%R 5-95 95 95-5 5

DAD1 B, Sig=215,8 Ref=0if (E\DATAVOCT 150610-BCD14.D)
mAU 3
i ~
600 -] 2
400
200
0
-200
-400
g o]
-600 3
-800
E T T T ‘ T T I T T T I T T T I T T I T
1 2 3 4 5 mi
|Peak| RT | Area | Area |
| No | min | | % [
] B | ==mmmmmmae |-==emem- |
|1 | 36309 | 6.156e+001|0.113 |
|2 |3.798 |5.4672+003199.887 |

“MSD1 SPC, ime=3.763:3.850 of EADATAOCT 15\0610-BCD14.D MM-ES+APCI, Pos, Scan, Frag: 100, "POSITIVE" i
] B
] g

80+

60

404 4

20 ~

0 : T T I : T T I T T ‘ T T I T T T I
200 400 600 800 miz

SI-18- Mass spectrum of 3'-((3-chloro-6-(1-hydroxyethyl)-9H-carbazol-9-yl)methyl)-[1,1'-biphenyl]-2-

carbonitrile (30)
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Name C [%] H [%] N [%]
38 B515002450;90000018581 76.93 4.84 6.42
39 B515002450;90000018581 77.05 4.88 6.44
Mean value [%] 76.99 4.86 6.43
Deviation, abs. [%)] 0.08 0.03 0.01
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SI-18- Elemental analysis data of 3'-((3-chloro-6-(1-hydroxyethyl)-9H-carbazol-9-yl)methyl)-[1,1'-
biphenyl]-2-carbonitrile (30)



