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Bismuth Triflate-Catalyzed Condensation of Indoles with Acetone
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Keykavous Parang'J and Anil Kumar**

Copies of '"H NMR and "*C NMR for compound 7, 8 & 9

1.90

N N
H H
7a
TR |
TR 1
~ now—w o
o cooeec Q
o~ NANANANAN =
85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 0.0
f1 (ppm)
o MO DO O D0
~— MmMTMANWNLO O wn o
N O =SS0 — a <
(32} ANANANANAN~A < o
R R B B B ) ~— (22} (9]
\ N [
N N
H H
7a
I
I
I \‘
‘ “ ‘
160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
f1 (ppm)

S1



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2013

—7.97

Cl

—1.85

N
H
7b
I
I
T e i
o 0 —= N O o
o 2999 S
o~ — NN N o)
T T T T T T T T T T T T T T T T T
8.5 8.0 7.5 70 65 6.0 5.5 50 45 40 35 3.0 2.5 .0 1.5 1.0 0.5 0.0
f1 (ppm)
N OOTNWVO N
¥ NOMoON o N ®
8 NIINES 5 g
= (I
Cl cl
N N
H H
7b
[
I [
I
' ' “ l
160 150 140 130 120 110 100 90 80 70 60 50 30 20 10 0

f1 (ppm)

S2



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2013

—7.96
7.44
7.18
7.17
7.16
7.15
7.14
7.14
7.09
7.08

|

o3}

=
o8]
=

Iz

Ir=z

.

1.85

T EN i
— — N O LW o
S ©Sogo S
(o] NN AN N o
T T T T T T T T T T T T T T T T T T
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
™ NN Y o D 0
~ 0 WOV < ML n o © o
B NYYo-od o n
(3] aNANAN NN — < [<2]
— o — M N
\ ~~ N (.
N N
H H
7c
|
|
|
|
T T T T T T T T T T T T T T T T
150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
f1 (ppm)

S3



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2013

18T

vLET

18'97
1897
€897
€897
¥8'91
5891
06'91
1691
€691
mm.oé
86'9\t

1L
(44
E€T°L

€L

)

W
N/

J

=
2

7d

009

Feo9

yreT
Fooe
86'T
%'

f1 (ppm)

€0°0E~
96'Ce™
27l

¥£°S0T
mm.moﬁ/
€2°60T
Pv'60T
£5°60T
59'60T

0S°€TT
PS'ECT

99°9¢T
vm.omﬂw
9/'9¢T
[444%

£8'GST~
°LLSTT

7d

30

50

T T T T T T T
150 140 130 120 110 100 90 80
f1 (ppm)

T
160

S4



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2013

S889%8833Q RQ 2
NNNNNNNNNNO ™ ~—
e =

Cl Cl

I I
7e

JL ) l
) T i
o N WO (=] ~—
Soao S S
NN - N (=] O
T T T T T T T T T T T T T T T T T
8.0 7.5 7.0 6.5 6.0 5.5 5.0 45 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
o NOOO MO [o)]
o~ T MNHWomMmMmmMm — M O <
[0 NOMM— O o 1N —
™M NANANANANAN ~— T N O
i R B e B B B i MmN m
\ 5NN N
Cl Cl
Te
|
|
|
T T T T T T T T T T T T T T T T T T T T T T T T T
145 135 125 115 105 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 5 O
f1 (ppm)

S5



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2013

OO NNTANM N ()
T T A A O ~ @
NNNNNNNNO %) —
a2
Br Br
| 75 |
) |
Y i\
o o
S S
O (o]
T T T T T T T T T T T T T T T T T
8.0 7.5 70 6.5 6.0 5.5 5.0 45 4.0 3.5 3.0 2.5 2.0 15 1.0 0.5 0.0
f1 (ppm)
T oL INANO [N =)
Mm OOt OonNO <t O ™M oS
S HONNN A< < © o
T MmN — 0 WOV M
R T e B B e B B | o MmmMmm
| =N N¢ YA
Br > Br
| 75 |
|
T T T T T T T T T T T T T T T T
150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

f1

(ppm)

S6



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2013

—7.79
7.20
7.17
7.05
7.04
6.84
6.84
6.76
6.75
6.73
6.72

—3.64

1.88

H,CO OCHj
!'N |l i'
H H
79
g JAdge o
55 QO fS iO éS éO 55 50 45 40 is

f1 (ppm)

2 2285 53 3
5 NE35  H5 8
[ /NS N
H3CO OCH3
N N
¥ H
79

©716.007

N

55.81

—34.72
—29.64

T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70
f1 (ppm)

S7



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2013

TN
g1

88'T—

e
sve”

/A NN
06'C

0€'€—

bLE—

b8°9]
9891
£8'91
68'91
L0°]
60°L1
L]
[AvA
[AVA
€11
ST/
9T/
1227
i
NN.DW
ST
e
19°2~
9’

T

s10°€
boe

=00'€

=€0'T

00T

Feoe

0.0

0.5

1.0

f1 (ppm)

4.0

4.5

5.0

TTv9—

£0°60T~\
s

75691
s

wm.m:N

§S°0¢CT
Elaran
[4 %14}
19T
8L LET—
PSP —

L0°8PT—

10

50 40 30

60

T T T T T T
140 130 120 110 100 90

T
150

f1 (ppm)

S8



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2013

W~ £ 00
15T 60°€
98'T— 10°€
£z
HV.NM H\No”m
& L
8z
88T\ o
b0'T
16
sere™ Fooe
(9€— +20°
89'9
96'9
wm.w Reot
00e 0
N 20T
2L .
1 10
iy veo'T
9T/

3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

4.0
f1 (ppm)

5.5 5.0 4.5

6.0

6.5

7.0

7.5

5512,
%.mm/
9€ 0\
68'0£~
1975
258e—
9 zh—

¥S'€9—

/8801~
e

.&.mﬁ
mm.oﬁ/
0r 1Zr
SOETT
8EHTIN

T T T T T T
140 130 120 110 100 90

T
150

f1 (ppm)

S9



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2013

8p T~
Rl

(8T

[N
W’
4: RN
987"
vTE~
s
L€~
88'c—

629,
953
ow.@W
789
90,
oy
ot f
1192

YL

f1 (ppm)

0E° 10T~
a

mm”ww*
o

K.E
S.vﬁ/
mo.mﬁ/
L£797T~=

TOEET—
96'9¢T—

b8'8HT~
TEEST\
LSEST™

Iy

W

"

LA L

10

30

40

90

T
100

T
120

T
140

T
150

T
160

f1 (ppm)

510



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2013

8h' T~
¥S'1T
[4: 0

ShT\
6v'7”
S8\
06’
spe—

98°€—

<
~N
o
D R

£€0°E

Feoe

-= Feor

= Fo0'1

u €0

OCHj
\_NH

H,CO

ZT

=80

8d

3.0 2.5 2.0 1.5 1.0 0.5 0.0

35

8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0

8.5

f1 (ppm)

SE'8C\
68'6C
8/°0€

L6'8E—
e

0b'SS\
01'95"
8,779~
0b'S9—

SE'TOT
681017
€8'60T
08°TTT\"
ST'ZIT
mN.N:N

e T~
€5 ETT 7
8.&\
80°91

t0zer”
0T'9€T—

Lh'8yT~
£5°€ST\
78'€ST~

H,CO

8d

ikt

80 60 40

f1 (ppm)

T
120

T
150

T
160

T
170

S11



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2013

0.5

1.0

. 6€°0 ",
6b T~ - —— Z009 St'0€

(51 —— Mo09

1.5

PE6E—

2.0

85°C L
N@.NV \M Feoe
biey T Feoz

LLT L

€eer—

2.5

3.0

6179

40 3.5

f1 (ppm)

4.5

5.0

6.0

6.5

7.0

76°€
€6'T
reet
=002

7.5

8.0

10

20

30

40

50

60

70

% 80
f1 (ppm)
S12

100

110

120

130

140

150

160




Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2013

Lo
o
n
[ o
| o 43 K -
~—
SE0EY),
YT~ —= #0092 8€°0€
95T~ 609
| o 1766 -
o~
br'T e _
om.» =109] 0€'6t
657 ‘M 90'C
[drar = €0'C
R.N\ Lo bT79— _
™M
| w
™M
7 £
L2 g
< =
i
n
M
Lo
n
n
w P TTT—
| o 8T'8TT~
s 79'TTT
69°€2T—
" 8T°LTT~
Fa (8871
169
€69~ =607 | 2 T
S
80'LT 107 N £'6€T
60 00T €9'pbT—
ELT 00|
WL ~
o
o

0 30 20 10

4

50

60

70

140 130 120 110 100 90 80
f1 (ppm)
S13

150

160




Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2013

10

20

30

40

50

60

70

Lo
o
n
Fo
Lo
i 12067,
£2°0€
6b' T~ B #0092 ]
951" u 509 ET6E—
o
v0'T— - S 76—
wm.N/ L H 6095
097~ ‘Mv =90'C o
TT -= 917 v1'e9
1T | o
™M
-
£
98'¢— =819 ° W
M o8
L w
ot
£€°T0T—
Lo
ok 6v°0TT~
€T
n
M
£8°€71—
Lo £v' /21—
(=}
9,9
9,9 | i TT°9ET—
8.9 S
8'9 .
10'2 ©80°C T ShT—
\ - )
20, - 00T 2
1AVl = 60T
1/ . 00'bST
8y L - Froz
-2

80

90
514

160 150 140 130 120 110 100
f1 (ppm)

170




Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2013

9T
€517

9§°¢

mm.NV
wTT
mm.N\

0T's—

€89
€89
¥8'9
589

01°L
NHN/
1€°L

(44
LELE
8¢’/
6€°L
WL
JA A
6v°L

Woo.m
109

0T
F€0'C

=80'p

=0C'e

L0y
H\mo.N
¥L0'S
=8T'S

5 0.0

1.5 1.0 0.

2.0

2.5

3.0

3.5

4.5

5.5 5.0

6.0

6.5

7.0

7.5

8.0

f1 (ppm)

T20€
mw.omv
€T6E—

0c'6b—

€19

0C'TL—

[4%30)

I
rardind

£8°€TT
wv.hﬂ/
E.EW
6L°LTT

15°82T

TH9ET~
0L'LET”
LPSPT—

8T€ST—

T T T T T T
150 140 130 120 110 100 90

T
160

f1 (ppm)

515



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2013

YT
vST

=009
019

=$0'C
=70

10T
10T
¥66'T
10

1.5 1.0 0.5 0.0

2.0

8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5

8.5

f1 (ppm)

TT0€
_VN.omv
6T'6E—

L6V

86’19

"

89°ZTT—
20'8TTY
8Y'TZT

mm.x»
£€'STIN
£9'/TT—

8€'6ET—

1S°SPT—

Qe

O

L

10

40 30

50

T T T T T T
140 130 120 110 100 90

T
150

f1 (ppm)

S16



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2013

LY T
<l

6S°C

N@.NV
|74y
R.N\

¥00'9 |
809

F€0'C
60T

=s6'1
61
v6'T

oz

3.0 2.5 2.0 1.5 1.0 0.5 0.0

3.5

7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0
f1 (ppm)

8.0

8.5

ST'0€
mH.omV
oT'6e—

€eer—

¢0'c9—

¢5'€0T
TL€0T
sy
oreny
e
21y

167261

L0°9PT—

$8'95T~
TL'8ST

T T T T T T T T
160 150 140 130 120 110 100 90

T
170

f1 (ppm)

517



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2013

O =4O 0 -0 oMo < NS
©ON =S NN O D 0¥
NINININNN NN AN AN —
NS ~\ N
|l
1
P piR oy o
o ™M n D O ~N o
o o [e) o)) o o o o
NN A [N S o
T T T T T T T T T T T T T T
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 1.5
f1 (ppm)
o o O = 0O nm
™ o noo- - ~ o — O ™M
n g N - oo R N N NN
< ™ AN AN AN AN o -~ [} (o)) o o
— — — == — © < ™ oMn M
(. NN N \ \ ~

mmm%mmwmmmmmwmw

W AN A

T T T T

T T T T T T T T
160 150 140 130 120 110 100 90 80 70 60 50
f1 (ppm)

518




<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles false

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Gray Gamma 2.2)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Warning

  /CompatibilityLevel 1.6

  /CompressObjects /Off

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJDFFile false

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends false

  /DetectCurves 0.0000

  /ColorConversionStrategy /LeaveColorUnchanged

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize false

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage false

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments false

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Remove

  /UsePrologue false

  /ColorSettingsFile (Color Management Off)

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 150

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages false

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 150

  /ColorImageDepth 8

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /FlateEncode

  /AutoFilterColorImages false

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /ColorImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 150

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages false

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 150

  /GrayImageDepth 8

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /FlateEncode

  /AutoFilterGrayImages false

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /GrayImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages false

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /FlateEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile (None)

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /Description <<

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /DAN <>

    /DEU <>

    /ESP <>

    /FRA <>

    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)

    /JPN <>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /PTB <>

    /SUO <>

    /SVE <>

    /ENG ()

    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

>> setdistillerparams

<<

  /HWResolution [600 600]

  /PageSize [595.276 779.528]

>> setpagedevice



