Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

Zinc triflate catalyzed regioselective synthesis of

pyrrolo[2,3-c]carbazoles via heteroannulation

Mayavan Viji, Rajagopal Nagarajan*

School of Chemistry, University of Hyderabad
Hyderabad-500046, India

E-mail: rnsc @uohyd.ernet.in



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

Analytical Data

"H NMR of 6-Ethyl-2-methyl-3,6-dihydropyrrolo[2,3-c]carbazole (3a):
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3C NMR of 6-Ethyl-2-methyl-3,6-dihydropyrrolo[2,3-c]carbazole (3a):
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DEPT of 6-Ethyl-2-methyl-3,6-dihydropyrrolo[2,3-c]carbazole (3a):
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LC-MS of 6-Ethyl-2-methyl-3,6-dihydropyrrolo[2,3-c]carbazole (3a):
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Elemental Analysis of 6-Ethyl-2-methyl-3,6-dihydropyrrolo[2,3-c]carbazole

(3a):
FLASH EA 1112 SERIES CHN REPORT
SCHOOL OF CHEMISTRY
UNIVERSITY OF HYDERABAD
Method filename: E:\Program Files\Thermo Finnigan\Eager 300 for EA1 ] 12\DATA\Sys_data_ex
Sample ID: VIII-1074 (# 67)
Analysis type: UnkNown
Chromatogram filename: UNK-17102011-17.dat
Sample weight: 982
38.21 Li8 Me
|
—
3022+ NH
2223 O O
(mVolt) | '?l
14.25 Et
0.77
6.26 3.7
1.73 T >
0.0 24 4.3 (min) 7.2 9.6 12.0
Element Name Element % Ret. Time
Nitrogen 11, 15 0. 77
Carbon 82. 36 1. 18
Hydrogen 6. 55 3. 70
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"H NMR of 2,6-dimethyl-3,6-dihydropyrrolo[2,3-c]carbazole (3b)
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3C NMR of 2,6-dimethyl-3,6-dihydropyrrolo[2,3-c]carbazole (3b)
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DEPT of 2,6-dimethyl-3,6-dihydropyrrolo[2,3-c]carbazole (3b)
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LC-MS of 2,6-dimethyl-3,6-dihydropyrrolo[2,3-c]carbazole (3b)
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Elemental Analysis of 2,6-dimethyl-3,6-dihydropyrrolo[2,3-c]carbazole (3b)

FLASH EA 1112 SERIES CHN REPORT
SCHOOL OF CHEMISTRY
UNIVERSITY OF HYDERABAD
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'"H NMR of 6-Butyl-2-methyl-3,6-dihydropyrrolo[2,3-c]carbazole (3c)
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3C NMR of 6-Butyl-2-methyl-3,6-dihydropyrrolo[2,3-c]carbazole (3c)
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DEPT of 6-Butyl-2-methyl-3,6-dihydropyrrolo[2,3-c]carbazole (3c)
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LC-MS of 6-Butyl-2-methyl-3,6-dihydropyrrolo[2,3-c]carbazole (3¢)

LCMS-2010A DATA REPORT
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Elemental Analysis of 6-Butyl-2-methyl-3,6-dihydropyrrolo[2,3-c]carbazole

(3¢)

FLASH EA 1112 SERIES CHN REPORT
SCHOOL OF CHEMISTRY
UNIVERSITY OF HYDERABAD

Method filenume
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'"H NMR of 6-Benzyl-2-methyl-3,6-dihydropyrrolo[2,3-c]carbazole (3d)
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3C NMR of 6-Benzyl-2-methyl-3,6-dihydropyrrolo[2,3-c]carbazole (3d)
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DEPT of 6-Benzyl-2-methyl-3,6-dihydropyrrolo[2,3-c]carbazole (3d)

Me ! g
| (=%
F
= 3
NH
=
() a1
GE0° ] — N —3
Bn -
|
- &
: g
ETL O — . -
]
u
EE
e
o
3
=]
|
3
K P
3 =
3
£51°66— —3 2
FCTE0l — B | -
SOREO1 —_ ] »
i B - 3 o
ELTE11 1
[(_I'IE]-\\\\\__ = oy
CIOHTI - — -
GSEIT] ~ —
LITLTl—F — E R
[L9"RT1 st
FLOYGTI 1
=
r x
i -7
1 i
i =




Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

LC-MS of 6-benzyl-2-methyl-3,6-dihydropyrrolo[2,3-c]carbazole (3d)

LCMS-2010A DATA REPORT
SCHOOL OF CHEMISTRY
UNIVERSITY OF HYDERABAD

User : Admin
Sample 1 VIJI-1119
Inj. Volume :5.000
Data Name : C:A\LCMSsolution\User\Data\V1JI-1119-APCI-POS1.qld
Method Name : C:\LCMSsolution\User\Method\esi.qlm
Me
LC Chromatogram
mAbs . _
200 | "h1(254.0nm)*1.00
150
100
) N
50

min
MS Spectrum
Line#:1 R.Time:0.800(Scan#:48) Positive
MassPeaks:248 BasePeak:311.35(13705844)
RawMode:Single 0.800(48)
BG Mode:Peak Start 0.527(32)
100 ST
5358 81 9% 1126 138 159 1m 191 199 210 AP 29 0 e 307 W 34145 35 388
50 70 90 110 130 150 170 190 210 230 250 270 290 310 330 350 370 390
m'z

MS Peak Table
Peak# R Time [Time F.Time Area Height ~ A/H Mark %Total Name Base m/z Base Int

1 0.800  0.527 1.143 557798340 29755190 18.74 100.00 311.35 13705844

557798340 29755190 100.00
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Elemental Analysis of 6-benzyl-2-methyl-3,6-dihydropyrrolo[2,3-c]carbazole

(3d)

FLASH EA 1112 SERIES CHN REPORT
SCHOOL OF CHEMISTRY
UNIVERSITY OF HYDERABAD

Method filename: E:\Program Files\Thermo Finnigan\Eager 300 for EA11 12\DATA\Sys_data_ex
Sample ID: VII-1119 (# 68)
Analysis type: UnkNown
Chromatogram filename: UNK-17102011-18.dat
Sample weight: 1.006
Me
52.21
4 1.4 =
| NH
4138 O O
30.56 'I\|
(mVolt) Bn
19.73
0.9
8.91 477
-1.92 - ' >
0.0 24 4.8 (min) 7.2 9.6 12.0
Element Name Element % Ret. Time
Nitrogen 9.1z 0. 90
Carbon 84. 91 1. 40
Hydrogen 5. 79 4. 77
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'"H NMR of 7,9-Dichloro-2,6-dimethyl-3,6-dihydropyrrolo[2,3-c]carbazole (3e)
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BC NMR of 7,9-Dichloro-2,6-dimethyl-3,6-dihydropyrrolo[2,3-c]carbazole
(3e)
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DEPT of 7,9-Dichloro-2,6-dimethyl-3,6-dihydropyrrolo[2,3-c]carbazole (3e)

ppim

10

20

2101 — O O —

CLTTE— Ci \ - —4

P
30

=
D
0

T I HTS TS,
&0 a0 Al

T
o0

I ¥ G —
£ Tl —

BILOIT—

T
100

"
110

orall —
(LB

T
4

thl

190 180 170 160 150 140 130

T
200

™
210




Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

LC-MS

c]carbazole (3e)

User
Sample

Inj. Volume
Data Name

Spectra

of

LCMS-2010A DATA REPORT
SCHOOL OF CHEMISTRY

UNIVERSITY OF HYDERABAD

: Admin

: VIII1121

: 5.000

: C:\LCMSsolution\User\Data\V1J11121-ESI-NEG1.qld

7,9-Dichloro-2,6-dimethyl-3,6-dihydropyrrolo[2,3-

Method Name : C:\LCMSsolution\User\Method\esi.qlm
Me
LC Chromatogram
mAbs
3 Cl = N Ch1(254.0nm)*1.00
500 ! I
0 — g N
i Cl /
Me min
MS Spectrum
Line#:1 R.Time:0.877(Scan#:53) Negative
MassPeaks:145 BasePeak:301.10(548969)
RawMode:Single 0.877(53)
BG Mode:Peak Start 0.710(43)
100 301
m ™
51 & 7 1 19 127 151 164 1M 1m 207 215 234 m M m m
50 70 90 110 130 150 170 190 210 230 250 270 290 310 330
m/z
MS Peak Table
Peak# RTime LTime F.Time Area Height A/H Mark %Total Name Base m/z Base Int
1 0877 0710 1.193 47627177 3731805 12.76 100.00 301.10 548969
47627177 3731805 100.00
>

)& 4
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Elemental Analysis Spectra of 7,9-Dichloro-2,6-dimethyl-3,6-
dihydropyrrolo[2,3-c]carbazole (3e)

FLASH EA 1112 SERIES CHN REPORT
SCHOOL OF CHEMISTRY
UNIVERSITY OF HYDERABAD

Method filenarme: E:\Program Files\Thermo Finnigan\Eager 300 for EA || {2\DATA\Sys data ex

Sample ID: V1121 (# 63)
Analyzis type: UnkMawn
Chromatogram filename: UNK-17102011-15.d:
Sumple weight 1.113
Me
311 ’
4 116 Cl NH
17.06 O O
20,0 N
20,01 Cl y
Me
{mY¥olt) 0.73
12.95
59
J89
1.15 »
L1 24 4.8 {min) T2 0.6 120
Element Name Element % Ret. Time
Nitrogen 9 I"-'““_" ------- f.l-'-.'"-l-"
Carbon 63, 45 I i-h
Hydrogen 3.9 3. B9
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'"H NMR of 7,9-Dichloro-6-ethyl-2-methyl-3,6-dihydropyrrolo[2,3-c]carbazole
(3f)
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3C NMR of 7,9-Dichloro-6-ethyl-2-methyl-3,6-dihydropyrrolo[2,3-c]carbazole
(3f)
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DEPT of 7,9-Dichloro-6-ethyl-2-methyl-3,6-dihydropyrrolo[2,3-c]carbazole
(3f)

k =
Me
[ ]
= :
cl NH
656'E1 — B T
158761 — —
N g |
Cl Et } -
)
905 6E —— FE
- &
-3
=
-~
=]
o0
LR
]
G0 66— A E g
£H6201 — —
=
FEROI] — —# F
RT611 — - 1 E g
SLNSTI— B |
=
-r
=
$ -3




Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

LC-MS of 7,9-Dichloro-6-ethyl-2-methyl-3,6-dihydropyrrolo[2,3-c Jcarbazole
(3f)

LCMS-2010A DATA REPORT
SCHOOL OF CHEMISTRY
UNIVERSITY OF HYDERABAD Me

ol " NH

Lser Admin
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Data Name : CALCMSsolution\Usef\Data\VINI-1177-APCI-POS 1 .I.||Eb| |
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Elemental Analysis of 7,9-Dichloro-6-ethyl-2-methyl-3,6-dihydropyrrolo[2,3-
c]carbazole (3f)

FLASH EA 1112 SERIES CHN REPORT
SCHOOL OF CHEMISTRY
UNIVERSITY OF HYDERABAD

Method filename:
Sample [D;

Analysis type:
Chromatogram filename
Sample weight:

EX\Program Files\Thermo Finnigan\Eager 300 for EA1112\DATA\Sys data ex

VIJI-TIT7 (8 1)
LinkMown
UNK-11072012-1.dat

1.127

38.11 A 1 18
Me
=
0.3 Cl NH
22.58 N
|
(mVaolt) cl Et
14,82
0:77
05
¢’
0.71 4 | [
0.0 24 4.8 (min) 2 9.6 12.0
Element MName Element % Ret. Time
Mitrogen 8. 96 1
Carbon G4, 21 1. 18
Hydrogen 4, 51 3. 70
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'"H NMR of 9-Bromo-6-ethyl-2-methyl-3,6-dihydropyrrolo[2,3-c]carbazole
(3g)
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3C NMR of 9-Bromo-6-ethyl-2-methyl-3,6-dihydropyrrolo[2,3-c]carbazole
(3g)
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DEPT of 9-Bromo-6-ethyl-2-methyl-3,6-dihydropyrrolo[2,3-c]carbazole (3g)
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LC-MS of 9-Bromo-6-ethyl-2-methyl-3,6-dihydropyrrolo[2,3-c]carbazole (3g)
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Elemental Analysis of 9-Bromo-6-ethyl-2-methyl-3,6-dihydropyrrolo[2,3-
c]carbazole (3g)
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'"H NMR of 6-Ethyl-1,2-dimethyl-3,6-dihydropyrrolo[2,3-c]carbazole (3h)
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3C NMR of 6-Ethyl-1,2-dimethyl-3,6-dihydropyrrolo[2,3-c]carbazole (3h)
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LC-MS of 6-Ethyl-1,2-dimethyl-3,6-dihydropyrrolo[2,3-c]carbazole (3h)
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Elemental

c]carbazole (3h)
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'"H NMR of 6-Benzyl-1,2-dimethyl-3,6-dihydropyrrolo[2,3-c]carbazole (3i)
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3C NMR of 6-Benzyl-1,2-dimethyl-3,6-dihydropyrrolo[2,3-c carbazole (3i)
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LC-MS of 6-Benzyl-1,2-dimethyl-3,6-dihydropyrrolo[2,3-c]carbazole (3i)
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Elemental Analysis of  6-Benzyl-1,2-dimethyl-3,6-dihydropyrrolo[2,3-

c]carbazole (3i)
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'H NMR of 6-Ethyl-2-methyl-1-phenyl-3,6-dihydropyrrolo[2,3-c]carbazole
3J)
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3C NMR of 6-Ethyl-2-methyl-1-phenyl-3,6-dihydropyrrolo[2,3-c]carbazole
(3j)
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LC-MS of 6-Ethyl-2-methyl-1-phenyl-3,6-dihydropyrrolo[2,3-c]carbazole (3j)
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Elemental Analysis of 6-Ethyl-2-methyl-1-phenyl-3,6-dihydropyrrolo[2,3-
c]carbazole (3j)
FLLASH EA 1112 SERIES CHN REPORT

SCHOOL OF CHEMISTRY
UNIVERSITY OF HYDERABAD
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'"H NMR of 2-Benzyl-6-ethyl-3,6-dihydropyrrolo[2,3-c]carbazole (3k)
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13C NMR of 2-Benzyl-6-ethyl-3,6-dihydropyrrolo[2,3-c]carbazole (3k)
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DEPT of 2-Benzyl-6-ethyl-3,6-dihydropyrrolo[2,3-c]carbazole (3k)
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LC-MS of 2-Benzyl-6-ethyl-3,6-dihydropyrrolo[2,3-c]]carbazole (3k)
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Elemental Analysis of 2-Benzyl-6-ethyl-3,6-dihydropyrrolo[2,3-c]carbazole
(k)
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"H NMR of 2-Benzyl-6-butyl-3,6-dihydropyrrolo[2,3-c]carbazole (31)
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3C NMR of 2-Benzyl-6-butyl-3,6-dihydropyrrolo[2,3-c]carbazole (31)
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DEPT of 2-Benzyl-6-butyl-3,6-dihydropyrrolo[2,3-c]carbazole (31)
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LC-MS of 2-Benzyl-6-butyl-3,6-dihydropyrrolo[2,3-c Jcarbazole (31)
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Elememntal Analysis of 2-Benzyl-6-butyl-3,6-dihydropyrrolo[2,3-c]carbazole
3D
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'H NMR of 6-Ethyl-2-(4-methylbenzyl)-3,6-dihydropyrrolo[2,3-c]carbazole
(3m)
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3C NMR of 6-Ethyl-2-(4-methylbenzyl)-3,6-dihydropyrrolo[2,3-c]carbazole
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DEPT of 6-Ethyl-2-(4-methylbenzyl)-3,6-dihydropyrrolo[2,3-c]carbazole (3m)
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LC-MS of 6-Ethyl-2-(4-methylbenzyl)-3,6-dihydropyrrolo[2,3-c]carbazole
(3m)
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Elemental Analysis of 6-Ethyl-2-(4-methylbenzyl)-3,6-dihydropyrrolo[2,3-
c]carbazole (3m)
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'"H NMR of 5-ethyl-2,4,10-trimethyl-1,5-dihydropyrrolo[3,2-b]carbazole (3n)
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3C NMR of 5-ethyl-2,4,10-trimethyl-1,5-dihydropyrrolo[3,2-b]carbazole (3n)
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DEPT of 5-ethyl-2,4,10-trimethyl-1,5-dihydropyrrolo[3,2-b]carbazole (3n)
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LC-MS of 5-ethyl-2,4,10-trimethyl-1,5-dihydropyrrolo[3,2-b]carbazole (3n)
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Elemental Analysis of 5-ethyl-2,4,10-trimethyl-1,5-dihydropyrrolo[3,2-
b]carbazole (3n)
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