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1 KINETIC EXPERIMENTS

1.1 Determination of the Nucleophilicity Parameters of 2,5-Dimethylpyrrole (3)

Rate constants for the reactions of 2,5-dimethylpyrrole (3) with (pyr),CH BF, (8d) in CH;CN
(20 °C, J&M, /. = 622 nm)

[8d], /M [3]o/M [310/[8d]e  conv./%  kobs /s
1.09x 10°  228x10* 21 89 3.17x 107
1.04x10°  831x10* 78 90 1.15x107°
1.05x 107 1.07 x 10°° 102 86 1.50 x 10°°
0.0020 y = 1.40x - 5E-06
- 0.0015 R?=1
w
2 0.0010
~  0.0005
0.0000 1 1 1 1 1 1

0.0000 0.0002 0.0004 0.0006 0.0008 0.0010 0.0012

[3]/ M

kh=140M"s"

Rate constants for the reactions of 2,5-dimethylpyrrole (3) with (mpa),CH'BF, (8f) in CH;CN
(20 °C, stopped-flow, 1 = 622 nm)

[8f]o /M [3lo/ M [Bl/[8fl0  kovs /s
1.32x10° 2.13x10°* 16 5.33 x 107
1.32x10°  427x10* 32 1.03 x 107!
1.32x10° 640x10* 49 1.58 x 107!
1.32x10°  854x10* 65 1.92 x 107"
1.32 x 107 1.03 x 107 78 235x% 107"
0.25 - y = 219x + 9E-03
0.20 L R? = 0.995
E 0.15 |
£ 010 |
X
0.05 |
000 1 1 1 1 1

0.0000 0.0002 0.0004 0.0006 0.0008 0.0010 0.0012

[8]/ M

bh=219%x10°M's"!



Rate constants for the reactions of 2,5-dimethylpyrrole (3) with (mor),CH 'BF, (8g) in CH;CN
(20 °C, stopped-flow, 4 = 620 nm)

[8dlo /M [3lo/ M [310/[80l0  Kobs /s
1.51x10° 2.13x10* 14 5.69 x 1072
1.51x10°  427x10* 28 1.14 x 10"
1.51x10° 640x 10" 42 1.80 x 107"
1.51x10° 854x10* 56 2.18x 10!
1.51 x 107 1.03x10° 68 2.65% 10"
0.30 y = 252x + 7E-03
0.25 | R? = 0.994
“w 020 |
2 015 |
S o010k kh=252x10"Mm"'s"!
0.05 |
0.00 L L L L L !
0.0000 0.0002 0.0004 0.0006 0.0008 0.0010 0.0012
[3]/M

Rate constants for the reactions of 2,5-dimethylpyrrole (3) with (dpa),CH BF, (8h) in CH;CN
(20 °C, stopped-flow, 1 = 672 nm)

[8n]o /M [3lo/M [31/[8Nl0  kovs /s '
354x10° 7.12x10°% 20 230 x 10"
3.54x 10°  1.42x10° 40 487 x 10"
3.54x10° 2.14x10° 60 7.60 x 10!
3.54x10° 285x10° 81 1.06 x 107
3.54%x10° 3.56x10° 101 1.32 x 10°

[a] Exponential decay only during the first half-life.

150 y = 38633 - 5E+00
o R? = 0.999
w 100 F
¢ 50 |
= k=3.87x10*M ' s
O 1 1 1 1

0.0000  0.0010  0.0020  0.0030  0.0040
[3]/ M



Rate constants for the reactions of 2,5-dimethylpyrrole (3) with (mfa),CH 'BF, (8i) in CH;CN
(20 °C, stopped-flow, 4 = 593 nm)

[8i]o/ M [3Blo/M [3]o/[8i]o Kops /5!
1.25x 107 132 x 107 11 9.05x 10!
1.25x10° 248 x10* 20 1.76
1.25%x10°  497x10* 40 3.59
1.25%x10° 745x10* 60 5.50
1.25x10° 993x10* 80 7.16
8 y = 7321x - 5E-02
2
. 6 L R?=1
w
3 o4
x5 k=732x10°M's"!
0 1 1 1 1 1 ]
0.0000 0.0002 0.0004 0.0006 0.0008 0.0010 0.0012

[3]/ M

Nucleophilicity parameters of 2,5-dimethylpyrrole (3) in CH;CN: N=8.01, s = 0.96

Reference electrophile  E parameter k(20 °C) /M s

(pyr),CH BE, (8d) ~7.69 1.40
(mpa),CH'BF, (8f) ~5.89 2.19 x 10°
(mor),CH'BF;” (80) ~5.53 2.52 x 10*
(dpa),CH'BF, (8h) —4.72 3.87 x 10*
(mfa),CH'BF, (8i) -3.85 7.32 x 10°

[a] The k;, values for 8h deviates significantly from the linear correlations of 1g k, with E and has not
been used for the determination of N and s.

5 —
y = 0.965x + 7.72 Bg
R? = 0.981
4 +
o~ 3 i
X
g N=28.01
2 s=0.96
1 L
O J
9 8 7 5 4 3



1.2 Deter mination of the Nucleophilicity Parametersof 1,2,5-Trimethylpyrrole (4)

Rate constants for the reactions of 1,2,5-trimethylpyrrole (4) with (ind),CH BF4 (8c) in CH;CN
(20 °C, J&M, 1 = 625 nm)

[8cly /M [4],/ M [4])/[8¢cl,  conv./% Kops /5™
1.08 x 10°  223x10* 21 91 241 x10*
1.10x 107 451 x10* 41 92 492 %10
1.05x10°  6.48x 107" 62 91 6.55 x 107
1.11 x 107 8.79 x 107* 79 82 9.30x 10"
1.15%107° 1.18 x 10°° 103 89 1.25 % 10°°

0.0015 r y = 1.05x + 4E-06
2 _
" 0.0010 R®=0.998
< 0.0005 b k=1.05M"s"
0.0000 ' ' '
0.0000 0.0005 0.0010 0.0015
[4]1/ M

Rate constants for the reactions of 1,2,5-trimethylpyrrole (4) with (pyr),CH BF, (8d) in CH;CN
(20 °C, J&M, 4 = 620 nm)

[8d], /M [4],/ M [4],/[8d]y  conv./% Kops /5™
1.14 x 107 1.22 x 107 11 66 5.89 x 107
1.17x10°  248x107* 21 81 1.65 %107
1.08 x 107 6.44 < 10°* 60 80 5.35%x 107
1.13x10°  9.14x 10" 81 92 6.82 x 10°°
1.05x 107 1.07 x 1073 102 83 7.86 x 107

0.010

y = 7.74x - 2E-04
0.008 - R? = 0.990
0.006 |

0.004
0.002

0.000
0.0000 0.0002 0.0004 0.0006 0.0008 0.0010 0.0012

[4] 1 M

K obs / st

kh=774M"s"




Rate constants for the reactions of 1,2,5-trimethylpyrrole (4) with (mpa),CH'BF, (8f) in CH;CN
20 °C, stopped-flow, A = 622 nm)

[8f]o /M [4]o /M [4]0/[8f]o Kops /5!
1.39x10° 278 x10°* 20 3.77 x 107!
1.39x10°  556x10* 40 7.98 x 107!
1.39 x 107 8.52 x 107" 61 1.20
1.39 x 107 1.11 x 1073 80 1.73

2.0 y = 1591 - 9E-02
« 15 R? = 0.992
7))
2 10
< 05
0.0 1 1 1 1 J

0.0000 0.0002 0.0004 0.0006 0.0008 0.0010 0.0012
[4]1/ M

h=159%x10°M"'s"!

Rate constants for the reactions of 1,2,5-trimethylpyrrole (4) with (mpa),CH BF,™ (8f) in CH,Cl, in
presence of N-methyl morpholine (NMM) (20 °C, J&M, A = 622 nm)

[8f]y /M [4]y/ M [410/[8f]c [NMM],/M Kops /S
1.88 x 107 1.88 x 10°* 10 223x10°  2.03x10°20
1.99 x 107 3.98 x 107 20 235x10°  286x 10720
2.06 x 107° 1.23 x 10°° 60 243 x10°  840x 10721
251%x10° 2.01x10° 80 298x10°  1.71x10'®

sl Eyaluation of the first half-life time
0.20 y = 75.1x + 5E-04
< 015 R? = 0.988
(73]
2 010
< 005 h=1x10"mM"'s"
000 1 1 1 1 ]

0.0000 0.0005 0.0010
[4]/ M

0.0015 0.0020 0.0025

Rate constants for the reactions of 1,2,5-trimethylpyrrole (4) with (mor),CH BF, (8g) in CH;CN
(20 °C, stopped-flow, 4 = 620 nm)

[8glo /M [4]o/ M [4]0/[80]o Kobs /5™
141 x10°  2.78x10°* 20 497 x 107!
1.41x10°  556x 10 39 1.02
1.41 x 107 8.52 x 107" 60 1.51
1.41x10° 1.11x 107 79 2.01
1.41 x 107 1.41x 107 100 2.43

3.0 y = 1723x + 4E-02
L 25 R? = 0.998
‘n 2.0
2 15
< 10
0.5
0.0 L L )
0.0000 0.0005 0.0010 0.0015

[4]/ M

bh=172x10M"'s!



Rate constants for the reactions of 1,2,5-trimethylpyrrole (4) with (dpa),CH BF, (8h) in CH;CN
(20 °C, stopped-flow, 4 = 672 nm)

[8h]o /M [4]o/ M [4]o/[8N]o Kops /5!
269%x10°  251x10* 9 2.73 x 10!
2.69 % 10° 5.64 %10 21 6.37 x 10"
2.69 x 107 8.15x 10" 30 1.02 x 10°
2.69 % 107° 1.07 x 107 40 1.18 x 10?
2.69%10° 1.38 x 10°° 51 1.59 x 10?
200 y = 115300x +2E-02
4 150 + R2 = 0.991
‘n
2 100 |
< 50 L bh=115x10°M"'s"!
O 1 1 1
0.0000 0.0005 0.0010 0.0015
[4]1/ M

Nucleophilicity parameters of 1,2,5-trimethylpyrrole (4) in CH;CN: N = 8.69, s = 1.07

Reference electrophile  E parameter  £,(20 °C) /M ' s™

(ind),CH BF,” (8c) -8.76 1.05
(pyr),CH'BF, (8d) ~7.69 7.74
(mpa),CH 'BF, (8f) ~5.89 1.59 x 10°
(mor),CH'BF;” (80) ~5.53 1.72 x 10°
(dpa),CH'BF, (8h) —4.72 1.15 x 10° @

[a] The k;, values for 8h deviates significantly from the linear correlations of 1g k, with E and has not
been used for the determination of N and s.

671 y = 1.07x + 9.26
R? = 0.987 8h
5 L (0]
4
< 3
g N=8.69
s=1.07




1.3 Deter mination of the Nucleophilicity Parameters of 2,4-Dimethylpyrrole (5)

Rate constants for the reactions of 2,4-dimethylpyrrole (5) with (lil),CH BF, (8a) in the presence of
DABCO in CH;CN (20 °C, J&M, 1 = 639 nm)

[8a], /M [5o/M  [DABCO]o/M [DABCO]/[8a], conv./%  kes/s' — hk/M's’
1.11x10°  7.72x10*%  535%x10° 483 89 3.01 x 1072 3.90
1.19x10° 830x10* 1.15x10° 97 88 3.28 x 1072 3.95
1.17x10°  8.14x10* 565x10* 48 89 3.35 % 1072 4.11
1.17x10°  816x10* 1.13x10* 10 84 3.38 x 1072 4.14
1.19x10° 826x10* 0 0 84 3.54 x 1072 4.29

5
- 4 ® o °
HU')
'z 3
: 2 1 1
< kh=429M's
0 1 1 1 1 1 ]
0.0000 0.0010 0.0020 0.0030 0.0040 0.0050 0.0060

[DABCO] / M

Rate constants for the reactions of 2,4-dimethylpyrrole (5) with (jul),CH BF, (8b) in CH;CN
(20 °C, J&M, 4 = 642 nm)

[8b], /M [5]o/ M [5]0/[80]y  conv./% ks /5!
1.34x10°  2.68x10°* 20 66 5.07 x 107
1.40 x 107 5.60 x 107 40 76 8.85x 107
1.29x10°  7.77x 10" 60 78 1.13 x 1072
1.42 x 107 1.14 x 1073 80 82 1.62 x 1072
1.34 x 107 1.34 x 107 100 82 1.85 x 1072

0.020 - y = 12.6x + 2E-02

R? = 0.999

-« 0.015
wn
2 0010 |
*  0.005 b kr=126%10"M's™!

0.000 L L !

0.0000 0.0005 0.0010 0.0015

[5]1/M



Rate constants for the reactions of 2,4-dimethylpyrrole (5) with (ind),CH'BF, (8c) in CH;CN
(20 °C, J&M, 4 = 625 nm)

[8cly /M [5]o/ M [5]/[8¢cl,  conv./% Kops /5™
1.28 x 107 1.20 x 10°* 9 89 5.05% 107
136 x10°  442x10°* 33 90 1.91 x 1072
1.28x10°  6.55x10" 51 92 3.01 x 1072
1.30x10°  9.06 x 10°* 70 91 418 x 1072
1.22x 107 1.14 x 1073 93 87 5.62 x 1072

0.06 y = 49.7x - 2E-03

L 005 R? = 0.996

‘n 0.04

2 003

~ 002 kh=497x10'M's"!
0.01
000 1 1 1 1 1 ]

0.0000 0.0002 0.0004 0.0006 0.0008 0.0010 0.0012

[5]/ M

Rate constants for the reactions of 2,4-dimethylpyrrole (5) with (pyr),CH BF,™ (8d) in CH;CN
(20 °C, stopped-flow, 1 = 620 nm)

[8d], /M [5]o/ M [5]0/[8d]o conv. / % Kops /5™
1.55x 107 3.86 x 10°* 25 85 1.73 x 10"
1.55%x10° 5.79x10* 38 72 2.63 x 107!
1.55x10° 7.72x 107" 50 86 343 x 10"
1.55x 107 1.16 x 10°° 75 87 5.15% 107"
1.55x107° 1.54 x 10°° 100 87 6.89 x 107!

0.8 y = 445x + 2E-03
- 06 R?=1
[7)]
2 04
< 02 kh=445x10°M's!

00 1 1 1 ]

0.0000 0.0005 0.0010 0.0015 0.0020
[5] /M

Rate constants for the reactions of 2,4-dimethylpyrrole (5) with (mpa),CH'BF, (8f) in CH;CN
(20 °C, stopped-flow, 1 = 622 nm)

(5] / M

[8f]o /M [5]o/M [5]o/[8f]o Keops /57!
2.50 %107 1.25x10°° 50 2.97 x 10"
2.50%x107° 1.83 x 10°° 73 4.14 x 10"
250%x10°  2.51%x10° 100 5.92 x 10"
2.50x10°° 3.76 x 10°° 150 9.02 x 10"
250x10°  4.82x10° 193 1.17 x 10?

150 y = 24704x - 2.5
% 100 R? = 0.999
~ 50 ky=247x10°M 5!
0 1 1 1 1 ]
0.0000 0.0010 0.0020 0.0030 0.0040 0.0050



Rate constants for the reactions of 2,4-dimethylpyrrole (5) with (mor),CH 'BF, (8g) in CH;CN
(20 °C, stopped-flow, 4 = 620 nm)

[8g]o /M [S]o/M [5]0/[8a]o Kobs /5™
1.41x10° 294x10* 21 1.42 x 10"
1.41 x 107 589 x 107 42 2.74 x 10!
1.41x10° 841 x 10 59 3.95 x 10!
1.41 x 107 1.14 x 1073 80 5.26 x 10!
1.41 x 107 1.43 x 10°° 101 6.72 x 10"
80.0 r y = 46473x + 3E-01
-« 600 F R?=1
w
2 400
= 200 | ky=4.65x10*M"'s!
0.0 1 1 ]
0.0000 0.0005 0.0010 0.0015
[5]/M

Nucleophilicity parameters of 2,4-dimethylpyrrole (5) in CH;CN: N=10.67, s =0.91

Reference electrophile  E parameter k(20 °C) /M 's™'

(li),CH'BF, (8a) ~10.04 4.29
(jul),CH'BF, (8b) -9.45 1.26 x 10
(ind),CH BF, (8c) -8.76 497 x 10
(pyr).CH'BF, (8d) ~7.69 4.45 x 10
(mpa),CH 'BF, (8f) ~5.89 2.47 x 10*
(mor),CH'BF; (8g)  —5.53 4.65 x 10"
5 r _ 89
y = 0.909x + 9.69 o
R? = 0.999
4
N 3 i
8 N=10.67
2t s=091
1 -
O ]
-11 -10 -9 -8 -7 -6 -5



1.4 Deter mination of the Nucleophilicity Parameters of 3-Ethyl-2,4-dimethylpyrrole (6)

Rate constants for the reactions of 3-ethyl-2,4-dimethylpyrrole (6) with (1il),CH BF, (8a) in CH;CN
(20 °C, J&M, 4 = 639 nm)

[8a], /M [6]o/ M [6]0/[8a]y  conv./% kops /S
929x10°  8.03x10° 9 77 3.64 x 107
9.18 x10° 1.98 x 10°* 22 88 8.90 x 1072
8.96x10° 542x10" 61 87 2.38 x 1072
9.04x10°%  7.03x10* 78 92 2.88 x 107
8.84x10° 879x10* 100 91 3.56 x 1072

0.040 r y = 40.0x + 9E-04
- 0.030 | R? = 0.997
‘n
2 0020
~ om0 L Jy=4.00%10' M5!
0.000 1 1 1 1 ]
0.0000 0.0002 0.0004 0.0006 0.0008 0.0010

6]/ M

Rate constants for the reactions of 3-ethyl-2,4-dimethylpyrrole (6) with (ind),CH'BF, (8c) in CH;CN
(20 °C, stopped-flow, 1 = 625 nm)

[6] /M

[8clo /M [6]o/M [6]0/[8c]o Kops /57!
1.62 x 107 3.32x10°* 20 1.48 x 10"
1.62x10° 647 x 10" 40 2.85x 107"
1.62x10° 979 x 107 60 435x 10"
1.62 x 107 1.30 x 107° 80 5.81 x 107"
1.62 x 107 1.58 x 10°° 97 7.11 x 107!
0.8 y = 451x - 5E-03
2
- 06} RP=1
7]
2 04}
~ 02t k=451 x10°M"'s™
00 1 1 1 1
0.0000 0.0005 0.0010 0.0015 0.0020



Rate constants for the reactions of 3-ethyl-2,4-dimethylpyrrole (6) with (pyr),CH BF, (8d) in CH;CN
(20 °C, stopped-flow, 4 = 620 nm)

[8d]o /M [6]o/ M [6]o/[8d]o Kops /5!
1.51x10° 271x10* 18 1.05
1.51 x 107 5.64 %10 37 2.15
1.51 x 107 8.35x 107" 55 3.21
1.51 x 107 1.13x10°° 75 4.34
1.51 x 107 1.40 x 10°° 92 5.36

6 r y = 3828x + 7E-03
. 5 o RZ: 1
oAl
3 osf
< 2t kh=383x10°M!'s™!
1 -
O 1 1 ]
0.0000 0.0005 0.0010 0.0015
[6]/ M

Rate constants for the reactions of 3-ethyl-2,4-dimethylpyrrole (6) with (mpa),CH'BF, (8f) in CH;CN
(20 °C, stopped-flow, 4 = 625 nm)

[8f]o/ M [6]o/ M [6]0/[8f]o Fows /5™
1.63 x 107 1.58 x 10°* 10 6.70 x 10!
1.63x10°  332x10* 20 1.50 x 10?
1.63x10°  647x10" 40 2.99 x 10?

400
y = 474073x - 8
w300 F R2=1
2 200 -
<~ 00 b k=474x10°M"'s"!
O 1 1 1 ]
0.0000 0.0002 0.0004 0.0006 0.0008
[6] /M

Rate constants for the reactions of 3-ethyl-2,4-dimethylpyrrole (6) with (mor),CH'BF, (8g) in
CH;CN (20 °C, stopped-flow, 4 = 620 nm)

[8d]o /M [Blo/M [31o/[8d]o Kobs /5
1.34 x 107 1.35x 10" 10 5.38 x 10"
1.34x10°  271x10* 20 1.19 x 10°
1.34x10°  5.64x10° 42 2.47 x 10°

ggg r y = 448198x - 5
B 2
“w 200 RE=1
2 150 |
< 100 } k=448 x10°M's!
50 +
0 1 1 1 1 1 ]

0.0000 0.0001 0.0002 0.0003 0.0004 0.0005 0.0006
[6] / M



Nucleophilicity parameters of 3-ethyl-2,4-dimethylpyrrole (6) in CH;CN: N=11.63, s =0.95

Reference electrophile  E parameter k(20 °C) /M 's™'

(li),CH BE, (8a) -10.04 4.00 x 10"
(ind),CH'BF, (8¢) -8.76 4.51 x 10
(pyr),CH'BF, (8d) ~7.69 3.83 x 10°
(mpa),CH'BF, (8f) ~5.89 4.74 x 10°
(mor),CH'BE, (80) ~5.53 4.48 x 10°
Tr y = 0.947x + 11.0
6l R? = 0.992 8f 8g
[ )
5 }
~ 4+
X
g, N=11.63
5=0.95
2
1 F
0 J
-12 -11 -10 -9 -8 -7 -6 -5



2 PRODUCT STUDIES

2,5-Dimethyl-3-[bis-(4-dimethylaminophenyl)methyl]-1 H-pyrrole (9). 2,5-Dimethylpyrrole (3, 83 uL,
0.82 mmol) was dissolved in CH;CN (20 mL) and cooled to —15 °C. The benzhydrylium
tetrafluoroborate 8e-BF4 (0.14 g, 0.40 mmol) dissolved in CH;CN (100 mL) was dropped to the
vigorously stirred solution over 3 h, allowing the reaction mixture to decolorize after each drop. The
brownish solution was then washed with ice water (50 mL) containing saturated NaCl solution (1
mL) and the phases were separated at low temperature (homogenization upon warm-up). The organic
phase was dried (Na,SQOy,), filtered and the volatile components were evaporated in the vacuum (60
°C, 1 mbar for 1 h): 9 (90 mg, 0.26 mmol, 65%), light brown solid which turned within minutes into a
pink oil. '"H NMR (300 MHz, CDCl;): 6 = 2.02 (s, 3 H, 2-Me), 2.14 (s, 3 H, 5-Me), 2.93 (s, 12 H, 2 x
NMe,), 5.13 (s, 1 H, 3-CHAn,), 5.45 (s, 1 H, 4-H), 6.84 (d, /=8 Hz, 4 H, Ar), 7.09 (d, /= 8 Hz, 4 H,
Ar), 7.58 ppm (br. s, 1 H, NH). >C NMR (75.5 MHz, CDCl;) § = 9.5

(@), 11.2 (q), 40.2 (q), 45.1 (d), 105.2 (d), 112.4 (d), 120.0 (s), 120.1 | K';

(s), 122.8 (s), 127.9 (d), 135.3 (s), 145.2 ppm (s). MS (EL 70 eV), m/z

(%): 348 (21), 347 (100) [M'], 346 (39), 333 (17), 332 (52), 253 (17), O O NMe,
228 (16), 227 (71), 225 (43), 211 (15); HR-MS (EI): caled. for Ve .

C23H29N32 3472361, found 347.2352.

1,2,5-Trimethyl-3-[bis-(4-dimethylaminophenyl)methyl]-1H-pyrrole (10). 1,2,5-Trimethylpyrrole (4,
95 uL, 0.80 mmol) was dissolved in CH3CN (20 mL) and cooled to —15 °C. The benzhydrylium
tetrafluoroborate 8e-BF4 (0.14 g, 0.40 mmol) dissolved in CH;CN (100 mL) was dropped to the
vigorously stirred solution over 1 h, allowing the reaction mixture to decolorize after each drop. The
solution was then washed with ice-water (50 mL) containing saturated NaCl solution (1 mL) and the
phases were separated at low temperature. The organic phase was dried (Na,SO,), filtered and the
volatile components were evaporated in the vacuum (60 °C, 1 mbar for 1 h): 10 (98 mg, 0.27 mmol,
68%), light ochre solid which turned within minutes into a pink oil. '"H NMR (300 MHz, CDCl;) § =
2.03 (s, 3 H, 2-Me), 2.13 (s, 3 H, 5-Me), 2.95 (s, 12 H, 2 x NMe,), 3.34 (s, 3 H, NMe), 5.16 (s, 1 H,
3-CHA,), 5.44 (s, 1 H, 4-H), 6.79 (d, J= 7 Hz, 4 H, Ar), 7.08 ppm (d, J = 7 Hz, 4 H, Ar). >C NMR
(75.5 MHz, CDCl;) ¢ = 8.5 (q), 10.7 (q), 28.3 (q), 40.2 (q), 45.3 (d), /

104.3 (d), 112.1 (d), 119.2 (s), 121.9 (s), 124.4 (s), 127.9 (d), 135.2 (s), | ’\;

145.3 ppm (s). MS (EL m/z (%) = 361 (42) [M'], 360 (15), 346 (39),

255 (20), 254 (100), 253 (85), 241 (48), 240 (19), 239 (33), 237 (22), O O NMe,
210 (34), 134 (56), 127 (20), 126 (32), 118 (22), 109 (34), 108 (50); Me,N 10

HR-MS (EI): calcd. for Co4H31N5: 361.2518, found 361.2516.

3,5-Dimethyl-2-[bis-(4-dimethylaminophenyl)methyl]-1H-pyrrole (11). 2,4-Dimethylpyrrole (5, 82
puL, 0.80 mmol) was dissolved in CH;CN (20 mL) and cooled to —15 °C. The benzhydrylium
tetrafluoroborate 8e-BF, (0.14 g, 0.40 mmol) dissolved in CH;CN (100 mL) was added in small



portions to the vigorously stirred solution within 15 min, allowing the reaction mixture to decolorize
after each drop. The solution was then washed with ice-water (50 mL) containing saturated NaCl
solution (1 mL) and the phases were separated at low temperature. The organic phase was dried
(NayS0,), filtered and the volatile components were evaporated in the vacuum (60 °C, 1 mbar for 1
h): 11 (104 mg, 0.30 mmol, 75%) almost colourless residue which turned within minutes into a pink
oil. '"H NMR (300 MHz, CDCl3) § = 1.85 (s, 3 H, 3-Me), 2.13 (s, 3 H, 5-Me), 2.94 (s, 12 H, 2 x
NMe,), 5.33 (s, 1 H, 3-CHAm), 5.70 (s, 1 H, 4-H), 6.73 (d, /=8 Hz, 4
H, Ar), 7.00 (d, J = 8 Hz, 4 H, Ar), 7.11 ppm (br. s, 1 H, NH). B
NMR (75.5 MHz, CDCl3) 6 = 11.1 (q), 13.0 (q), 41.2 (q), 46.5 (d),
108.2 (d), 113.2 (d), 114.5 (s), 124.9 (s), 128.1 (s), 129.5 (d), 132.9 (s), Q NMe,
148.4 ppm (s). MS (EL, 70 eV), m/z (%) = 347 (9) [M"], 255 (20), 254 O

(100), 253 (92), 240 (17), 239 (19), 237 (24), 211 (13), 210 (39), 134 Mea 1

(38), 126 (16), 120 (18), 118 (23); HR-MS (EI): caled. for C,3H,9N3: 347.2361, found 347.2347.

=
NH
=~

2,5-Dimethyl-3-[bis-(4-dimethylaminophenyl)methyl]-4-ethyl-1H-pyrrole (12). The benzhydrylium
tetrafluoroborate 8e-BF, (0.14 g, 0.40 mmol) was dissolved in CH;CN (50 mL), cooled down to —15
°C and a solution of 3-ethyl-2,4-dimethylpyrrole (6, 0.10 mL, 0.74 mmol) in CH;CN (20 mL) was
allowed to drop to the blue reaction mixture. After the addition of 11.4 mL, the blue color faded and a
slightly brown clear solution was obtained (0.42 mmol of 6 have been used). The solution was then
washed with ice water (50 mL) containing saturated NaCl solution (1 mL) and the phases were
separated at low temperature. The organic phase was dried (Na,SO,), filtered and the volatile
components were evaporated in the vacuum: 12 (0.12 g, 0.31 mmol, 78%), colourless oil which
turned within minutes into a pink oil. '"H NMR (300 MHz, CDCl3) 6 = 1.05 (t, J =9 Hz, 3 H,
CH,CH,;), 1.79 (s, 3 H, 3-Me), 2.07 (s, 3 H, 5-Me), 2.36 (q,J =9 Hz, 2 H, CH,CH3), 2.99 (s, 12 H, 2
x NMe,), 5.20 (br. s, 1 H, NH), 5.36 (s, 1 H, 3-CHAn,), 6.93 (d, /=8 Hz, 4 H, Ar), 7.04 ppm (d, J =
8 Hz, 4 H, Ar). °C NMR (75.5 MHz, CDCl3) 6 = 7.5 (q), 9.3 (q), 13.9
(q), 15.9 (1), 40.5 (q), 45.2 (d), 111.8 (s), 113.1 (d), 119.0 (s), 119.2 (s),
124.1 (s), 128.0 (d), 133.8 (s), 144.9 ppm (s). MS (EIL, 70 eV), m/z (%)
=375 (26) [M'], 360 (20), 256 (16), 255 (42), 253 (100), 252 (93), 241 O O NMe,
(27), 240 (21), 239 (30), 237 (21), 212 (18), 210 (34), 164 (25), 150

(17), 136 (17), 134 (33), 126 (17), 120 (17), 118 (16), 108 (27); HR- &N 12

MS (EI): caled. for C,sH33N3: 375.2674, found 375.2669.

=
NH
=~



3  H AND ®C NMR SPECTRA OF 9-12

'"H-NMR (300 MHz, CDCls)

3 2589 y o 2 zy
P~ M~ M~ w o 4] 4] 5] oo H
/

' (» 0
=N
\

9

|
4 : | )
! oy s L ¥ Wi
o o = = = e
w0 W oW =] o ': ho=
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 T |
80 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0
ppm (t1)
BC.NMR (755MHz, CDCI) Y 8§ g B2 c58 & 2 o 3
N -— - - o o -— - -3
|/ | |
A%
—N |
\
9
|
|
‘ | 2N L l.4|. |. | .
a T A T =T T T L T T '[ T T T T =T T T T T [ -
150 100 50 [+]

ppm (11}



DEPT (75.5 MHz, CDCls) 2 s o
~ S @ g 2 8 e
o - o w oo -9
H — — — < - O
; |
[ )
(v
§ \
N 9
|
|
|
Iy
| | |
e = 3 S . .
200 150 100

ppm (11}



2588 I @ 3 8 22 'H-NMR (300 MHz, CDCl5)
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"H-NMR (300 MHz, CDCl;)
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