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Abstract : 3-Nitroindoles (i0) are prepared in good yields via a thermal 6m-electrocyclization of 2,3-
(dialkenyl)-4-nitropyrroles (4) in nitrobenzene, a solvent which causes in situ aromatization of the initially
formed dihydroindoles (8). The corresponding reaction of 2-alkenyl-3-alkadienyl-4-nitropyrroles (5) also
leads to 3-nitroindoles (11) however, now together with 3-nitrotetrahydroindole derivatives (12). The latter
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predominant (or only) products when nitrobenzene is replaced by triglyme. © 1997, Elsevier Science Ltd.
© 1998 Elsevier Science Ltd. All rights reserved.
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Recently, we have described a simple method for the synthesis of 3-nitropyrroles.” This method offers the
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possibility to synthesize various substituted 3-nitropyrroies. For exampie, 2,3-(dialke it ]

obtained in one operation by reaction of conjugated nitrodiencs (2) or nitrotrienes (3) with 1-isocyano-1-tosyl-1-
alkenes (1, the formal condensation products of TosMIC and ketones).*

We now report that 2,3-(dialkenyl)-4-nitropyrroles 4,5 are ideal precursors for the synthesis of 3-nitroindoles
10,11 (Scheme 1). At present there is no reliable, generally applicable method for the preparation of 3-nitroindoles.
Although the 3-position of indoles is the prime reaction site for electrophilic substitutions, nitration may well lead
to indoles with nitro groups at C-4, C-5 and/or C-6, in addition to (or instead of) C-3. The results are strongly

dependent on the presence of substituents and on the aciditv of the nitrating medium. Furthermore, the nitration of

certain ipso nitrations. One of the better examples of that approach is given by the preparation of 1-ethyl-3-nitro-2-
phenyl‘indolc by replacement of a 3—phe'1“la7.0 substituent (in 90 % yield, using 70 % HNQO, in AcOH at 1t for 50

crmea Vismitatinma amd Fhr avaram] A it arstenan o arenls Fae D drimoas e Py |
h).® This approach, however, has severe limitations and, for exampi¢, 4oes not appear to Work ior Z-unsuostitutea

indoles.’
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R’ = Ph in ¢ven numbered compounds, (£)-PhCH=CH in odd numbered compounds
For 4 and 10, see Table 1, for 5 and 11 Table 2
RESULTS AND DISCUSSION
The electrocyclization reaction of 2-alkenyl-1-methyl-4-nitro-3-(2-phenylethenyl)pyrroles 4 takes place in
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4 are heated in refluxing nitrobenzene (bp 211 °C) (Scheme 1, Table 1, entries 1-3). In analogy to previous results,
the reaciion is assumed o proceed via the primary elecirocyclization products 6 and their 1,5-hydrogen shifted
isomers 8, which are in situ dehydrogenated by nitrobenzene. Similar dehydrogenations by nitrobenzene are well

known, for example, from the Skraup quinoline synthesis.’

Table 1 : 3-Nitroindoles 10 (R’ = Ph) Prepared from Nitropyrroles 4 in Refluxing Nitrobenzene
According to Scheme 1

Entry R1 RO R7 Product React. Time (h) Yield (%) Mp (°C)
1 Me H Me 10a 2% 75 173-174
2 Me Me Ph i0b 5 85 267-268
3 Me - (CH,),- 100 VA 69 271.272
vl ‘2}4 AUS S L 7 PSS Sy S
4 H H Me 104 2 a
5 Tos - (CH,),~ 10e 1 a

(a) Nitroindole not identified, see text
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neither starting material 4d nor the desired nitroindole 10d were present. Somewhat unexpectedly, the same was

found for N-tosyl protected nitropyrrole 4e (entry 5).

Electrocyclization of 2-alkenyl-4-nitro-3-(4-phenyl-1,3-butadienyl)pyrroles 5 (homologs of pyrroles 4, with
an additional double bond in the C-3 substituent) in nitrobenzene did not give 5-(2-phenylethenyl)nitroindoles 11
as the only product (Scheme 1, Table 2). In addition to the 3-nitroindoles 11, a second 3-nitroindole derivative 12
was formed frequently, occasionally even as the main product (Table 2). Evidently, compounds 12 are formed by
an intramolecular Diels-Alder reaction of the primary formed electrocyclization products 7 (Scheme 2). This Diels-
Alder reaction, apparently, can compete with the supposedly fast 1,5 H-shift ® of 7 to 9. The structure of 12a was

Table 2 : 3-Nitroindoles 11 (R’ = (E)-PhCH=CH) and 12 Prepared from Nitropyrroles 5 in Refluxing

Nitrobenzene or Triglyme According to Schemes 1 and 2

Yield (%)
Entry Start. Mat. R6 R7 R1 Solvent React. Time (h) Product

11 12
1 5a - (CH,),- Me PhNO, 3 a 21 50
2 5a -(CH,),- Me Triglyme 2 a <1 75
3 ) - (CH,),- H  Triglyme 2 b 78
4 5¢ Me Me PhNO, 2 ¢ 68 12
5 5c H Me Me Triglyme 2 c 10 70

6 5d H Me H  Triglyme 1% d 46

7 Se Me Ph Me PhNO, 2 e 90

i a
8 Se Me Ph Me Tn g} yimic 2 € 38

The first electrocyclization experiments of Table 2 - with pyrrole Sa - were carried out in refluxing
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derivatives: 3-nitroindole iia (21 %) and 3-nitrotetrahydroindole derivative 12a (50 % yield, Table 2, entry 1).”

When the same reaction was repeated in refluxing triglyme (triethylene glycol dimethyl ether, bp 216 °C), 3-
nitrotetrahydroindole 12a was the only product (75 % yield, entry 2). Thus, nitrobenzene is likely to be involved
in the formation of 11a (entry 1), as well as the 3-nitropyrroles 10a,b,c of Table 1. As a matter of fact 12¢ is
partially converted to 11c¢ in refluxing nitrobenzene ; the ratio 11¢:12¢ obtained after 2'2 h was ca. 1.8 :1. The
formation of 1le¢ in this experiment must be the result of the retro-Diels-Alder of 12¢ to 7¢, followed by
dehydrogenation (possibly via 9¢) by nitrobenzene (Scheme 2).
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The electrocyclization of pyrrole 5b in triglyme also gave a 3-nitrotetrahydroindole derivative, 12b, as the
only product (78 %, entry 3). This experiment shows that electrocyclization of N-H unprotected pyrrole is successful
sdamim nneeind A PP TR L1 s R LY . [0 T UL I S S X 2
nen cairiea out in trigiyme, uniike the reaciion ol 4d in mirobenzene (Table 1, eniry 4).
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For R1, RS, and R7, see Table 2

3-Nitroindoles 11¢ and 11e were the major and the sole product of entries 4 and 7 (Table 2), respectively,
when the electrocyclizations were carried out in nitrobenzene. Entry 5, in triglyme, gave 12¢ as the main product,
as expected. The results of entries 6, and 8 are less clear cut.

Finally, the electrocyclization (and dehydrogenation) of 14, which bears an aromatic side chain at C-3, was
achieved photochemically in ethanol to give 3-nitrobenzindole 15 in 18 % yield (Scheme 3).

Scheme 3 : Photochemical Electrocyclization of Pyrrole 14
to 3-Nitroindole 15

Y
L NO, L NO,
7w YT
NNJ — N)
N ‘{/"e EtOH NP I{/Ie
14 15
EXPERIMENTAL

All experiments, were carried out in a dry nitrogen atmosphere. 2,3-(Dialkenyl)-4-nitropyrroles 4,5 were prepared as published.’
Column chromatography was performed on alumina (Brockmann 90 II/ITL, 0.063-0.200 mm) or silicagel (Merck, 0.040-0.063
mm). CH,Cl, and Et,0 were distilled over P,O; before use. Triglyme and nitrobenzene were distilled prior to use. The
photoelectrocyclization was performed with a high-pressure pyrex immersion mercury UV lamp. Melting points were
measured on a Mettler FP1 melting point apparatus, equipped with a Mettler FP52 microscope and are uncorrected. '"H-NMR
spectra were recorded on a Varian VXR-300 spectrometer (300 MHz) or on a Varian Gemini spectrometer (200 MHz).'H-NMR
chemical shifts were determined relative to the solvent and were converted to the TMS scale using & (CHCL,) = 7.26 and &
(DMSO) = 2.49. BC NMR spectra were recorded on a Varian VXR-300 spectrometer (75.4 MHz), or on a Varian Gemini
spectrometer (50.4 MHz). *C NMR chemical shifts were determined relative to the solvent and were converted to the TMS
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scale using 6 (CDCl;) = 76.91 and & (DMSO) = 39.7. Mass spectra were recorded on a AEI-MS-902 mass spectrometer (DI

system; e.v. 70 eV; acc.v. 8 kV; muitiplier 2.1 kV; LS. temp. 120 °C). Elemental microanalyses were carried out in the Analy-
tical Department of this laboratory.

mL) for 2% h. The solvent was removed in a bulb-to-bulb distillation unit, and the b] ck residue was filtered through a short
solumn of ALO. (CH 2(‘1 ). The elient was concentrated to mve after washing with pentane, 10a as a yellow solid (0.40 e, 75
%), pure according to '"H NMR. Crystallization from MeOH gave analytically pure 10a, as yellow crystals: mp 173-174 °C;
'H NMR (CDCl,, 200 MHz): 8 = 2.80 (s, 3H), 4.10 (s, 3H), 7.27-7.52 (m, 4H), 7.67-7.71 (m, 2H), 7.93 (s, 1H), 8.36 (s, 1H);
*C NMR (CDCl,, 50.3 MHz): 6 = 19.58 (q), 38.27 (q), 116.91 (d), 122.53 (s), 122.81 (s), 126.83 (d), 127.24 (d), 127.35 (d),
128.78 (d), 131.59 (s), 133.15 (d), 134.02 (s), 137.66 (s), 140.80 (s); MS (relative intensity, %): m/z = 28 (7.24), 102 (3.44),
108 (3.19), 133 (4.66), 165 (4.17), 178 (4.42), 218 (4.66), 220 (6.50), 236 (6.75), 266 (M', 100); HRMS: m/z calc. for
C(H,,N,0,: 266.106, found 266.106; Anal. calc. for C,;H,N,O,: C, 72.15; H, 5.30; N, 10.52; found C, 71.82; H, 5.17; N,

10.40.

1,6-Dimethyl-5,7-diphenyl-3-nitroindole (10b) :

Following the procedure described for 10a, (£, E)-1-methyl-4-nitro-3-(2-phenylethenyl)-2-(1-phenylprop-1-enyl)pyrrole’ (4b,
0.69 g, 2.0 mmol) was refluxed for 5 h. After workup, 10b was obtained as a yellow solid (0.58 g, 85 %), pure according to
"H NMR. Crystallization from MeOH gave analytically pure 10b, as yellow crystals: mp 267-268 °C; 'H NMR (CDCl,, 200

~ N PR P 5

MHz): 8 = 1.98 (s, 3H), 3.16 (s, 311) 7.34-7.51 (m, 10 H), 7.92 (s, 1H), 8.21 (s, 1H); 13C NMR (CDCl,, 75.4 MHz): 6 =
0.65 (. 26.79 127.1 3
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-phenyl-6,7 8 9-tetrahydrobenz(glindole (10c) :

Following the procedure described for 10a, (£)-2-(cyclohex-1-enyl)-1-methyl-4-nitro-3-(2-phenylethenyl)pyrrole (4¢, 0.62 g,
2.0 mmol) gave, after washing with pentane, 10c as a yellow solid (0.43 g, 69 %), pure according to 'H NMR. Crystallization
from MeOH gave analytically pure 10¢, as yellow crystals: mp 272-273 °C; 'H NMR (CDCl,, 200 MHz): 6 = 1.68-1.95 (m,
4H), 2.65 (t,.J= 5.8 Hz, 2H), 3.35 (t, J = 6.1 Hz, 2H), 4.15 (s, 3H), 7.27-7.52 (m, 5H), 7.89 (s, 1H), 7.99 (s, 1H); "C NMR
(CDCl,, 50.3 MHz): 6 = 22.27 (1), 22.38 (1), 26.11 (1), 29.14 (1), 39.33 (q), 118.94 (d), 119.45 (s), 122.45 (s), 126.72 (d),
127.90 (d), 129.28 (d), 132.10 (s), 132.87 (d), 133.95 (5), 139.84 (s), 141.92 (s); MS (relative intensity, %): m/z = 28 (10.08),
115 (4.88), 189 (5.67), 230 (6.14), 261 (6.93), 278 (10.55), 289 (7.72), 306 (M", 100); HRMS: m/z calc. for C;,H;sN,O,:
306.137, found 306.136; Anal. calc. for C,H;;N,O,: C, 74.49; H, 5.92; N, 9.14; found C, 74.12; H, 5.99; N, 9.10.

(E)-1-Methyl-3-nitro-5-(2-phenylethenyl)-6,7,8,9-tetrahydrobenz[glindole (11a) :

(E.E)-2-(Cyclohex-1-enyl)-1-methyl-4-nitro-3-(4-phenylbuta-1,3-dienyl)pyrrole (5a, 0.40 g, 1.2 mmol) was refluxed in
nitrobenzene (25 mL) for 3% h, After cooling, the solvent was removed in a bulb-to-bulb distillation unit, and the solid residue
was filtered through a short column of ALO; (CH,Cl,) to give a mixture of two compounds. These were separated by column
chromatography on Ale3 The first fraction was obtaincd with CHzClJpentane (1: 1) and consisted of 12a (0.20 g, 50 %), this

a yeilow solid (84 mg, 21 %), pure according to 'H NMR. Cry sm‘dr‘tim from EtOH (96 %) gave ai-“lytic-“dy pure 11a, as
yellow crystals: mp 241-242 °C; 'H NMR (CDCl,, 206 MHz): 8 = 1.86-1.91 (m, 4H), 2.94 {m, 2H), 3.30 (m, 2H)}, 4.14 (s, 3H),
7.05-7.59 (m, 7H), 7.91 (s, 1H), 8.36 (s, 1H); "C NMR (CDCl,, 50.3 MHz): = 22.22 (1), 22.29 (1), 26.33 (1), 27.74 (1), 39.38
(q), 115.06 (), 119.79 (s), 122.40 (), 126.47 (d), 126.54 (d), 127.43 (d), 127.70 (s), 128.53 (d), 130.60 (d), 132.03 (s), 132.91
(d), 134.20 (s), 134.42 (s), 137.51 (s); MS (relative intensity, %): m/z = 28 (19.74), 77 (6.58), 91 (6.91), 128 (11.84), 213
(7.57), 241 (6.25), 304 (10. 53)} 332 (M*, 100); HRMS: m/z calc. for C, HyN,O,: 332.152, found 332.152; Anal. calc. for
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(E)-1,7-Dimethyl-3-nitro-5-(2-phenylethenyl)indole (11c¢) :
(E,E)-1-Methyi -2-(1-methyiethenyl)-4-nitro-3-(4-phenyibuta-1,3-dienyi)pyrrole (5¢, 0.29 g, 1.0 mmol) was refluxed in
nitrobenzene (20 mL) for 2 h. After cooling, the solvent was removed in a bulb-to-bulb distillation unit, and the solid residue

was filtered through a short column of silicagel (CH,Cl,). After concentration, an orange solid was obtained consisting of a
mixture of two compounds, which were separated by column chromatography (ALO;, CH,Cl,). The first fraction gave 12¢
(described below) as a yellow solid (35 mg, 12 %), and the second fraction gave 11c also as a yellow solid (0.20 g, 68 %), both
compounds were pure according to 'H NMR. Crystallization of 11e, from EtOH (96 %), gave analytically pure material, as
vellow crystals: mp 191-192 °C; '"H NMR (CDCL,, 200 MHz): 8 = 2.79 (s, 3H), 4.12 (s, 3H), 7.20-7.57 (m, 8H), 7.96 (s, 1H),
8.28 (d, J = 1.5 Hz, 1H); "C NMR (CDCl, 75.4 MHz): & = 19.47 (q), 38.18 (q), 116.93 (d), 122.45 (s), 122.58 (3), 125.59
(d), 126.37 (d), 127.49 (d), 128.17 (s), 128.31 (d), 128.49 (d), 128.60 (d), 132.89 (d), 133.81 (s), 134.09 (s), 137.32 (s), 192.15

(s); MS (relative intensity,%): m/z = 115 (8.80), 129 (6.49), 202 (7.51), 203 (7.00), 228 (9.61), 243 (8.88), 244 (8.75), 245
(6.49), 257 (13.75), 292 (M", 100); HRMS: m/z calc. for C 3H,(N,0,:292.121, found 292.121; Anal. calc. for C,;H,N,0,: C,
73.94; H, 5.52; N, 9.59; found C, 73.51; H, 5.55; N, 9.42.

The same indole 11¢ was formed when indole 12¢ (50 mg, 0.17 mmol) was refluxed in nitrobenzene (10 mL) for 2% h. After
cooling, the solvent was removed in a bulb-to-bulb distillation unit. The dark solid was filtered through a short column of ALQ;
(CH,Cl,). After concentrating the eluent, the remaining oil was washed with hexane to give a yellow oil (35 mg), which
consisted of a mixture of two compounds: 11c and 12¢. The ratio 1.8 : 1 (11¢ : 12¢) was determined by '"H NMR.

(E)-7-Methyl-3-nitro-5-(2-phenylethenyl)indole (11d)
(E,E)-2-(1-Methylethenyl)-4-nitro-3-(4-phenylbuta-1,3-dienyl)pyrrole (5d, 0.40 g, 1.43 mmol) was refluxed in triglyme (20
mL) for 1% h. After cooling, the soivent was removed in a bulb-to-buib distiliation unit, and the solid residue was purified by
crystailization from CHCl,/pentane to give 1id, as an orange solid {(0.18 g, 46 %): mp > 300 °C; "H NMR (

AT 4 1IN, Ur‘ NIRATY /TYAA

MHz): 6 = 2.54 (s, 3H), 7.20-7.65 (m, 8H), 8.08 s, xn), 8.63 ( \b, 1H), 12.7 (br, 1H); "C NMR [umSO.a"m 56
1
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(E)-1,6-Dimethyl-3-nitro-7-phenyl-5-(2-phenylethenyl)indole (11e) :

(E E, E)-1-Methyl-4-nitro-3-(4-phenylbuta- 1,3-dienyl)-2-(1-phenylprop-1-enyl)pyrrole (Se, 0.37 g, 1.0 mmol) was refluxed in
nitrobenzene for 2 h. After cooling, the solvent was removed in a bulb-to-bulb distillation unit, the solid residue was washed
with Et,0 to give 11e, as a yellow solid (0.33 g, 90 %), pure according to '"H NMR. Crystallization from MeOH gave
analytically pure 11e, as yellow crystals: mp 289-290 °C; '"H NMR(CDCl,, 200 MHz): 8 =2.17 (s, 3H), 3.12 (s, 3H), 7.11-7.60
(m, 12H), 7.89 (s, 1H), 8.54 (s, 1H); C NMR (CDCl,, 75.4 MHz): 6 = 16.85 (q), 37.65 (q), 116.84 (d), 119.93 (s), 126.56
(d), 126.99 (s), 127.18 (d), 127.55 (d), 127.97 (s), 128.09 (d), 128.34 (d), 128.60 (d), 130.39 (d), 131.16 (d), 131.52 (s), 133.22
(d), 133.34 (s), 134.30 (s), 137.41 (s), 137.57 (s); MS (relative intensity, %): m/z = 28 (79.87), 146 (5.19), 306 (5.11), 320
(5.03), 333 (7.06), 338 (6.98), 368 (M, 100); HRMS: m/z calc. for C,,H,(N,O,: 368.152, found 368.152; Anal. calc. for
C,sHyN,0,: C, 78.23; H, 5.48; N, 7.61; found C, 77.63; H, 5.57; N, 7.55.

In another experiment, pyrrole Se (0.37 g, 1.0 mmol) was refluxed in triglyme (20 mL) for 2 h. After cooling, the solvent was
removed in a bulb-to-bulb distiliation unit, and the solid residue was fiitered through a short column of Ai,O, (EtOAc). Afier
concentrating the eluent, the remaining oil was crystallized twice from Et,O to give a yellow solid (0.18 g), which consisted

Ity ZWIRATD

of a mixture of two compounas One of these was identified as indole iie by 'H NMR ina ylcxu of ca. 38 %.

(123) :

Pyrrole 52 (0.33 g, 1.0 mmol) was refluxed in triglyme (20 mL) for 2 h. After cooling, the solvent was removed in a bulb-to-

Pyrrole 52 (0.33 g, 1.0 mmol) was ne (20 coo e SO
bulb distillation unit, and the residue was filtered through a short column of Al,O, (CH,Cl,) to give a yellow solid, which
contained about 1 % of indole 11a. One rystallization from MeOH gave 12a, as a yellow solid (0.25 g, 75 %): mp 190-191

°C: '"H NMR (CDCl,, 200 MHz): 6 = 1.30-2.22 (m, 11H), 3.12 (t, J=7.2 Hz, 1H), 3.19 (s, 3H), 3.55 (d,/=2.0 Hz, 1H), 6.73-
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6.78 (m, 2H), 7.00 (s, L H), 7.07-7.28 (m, 3H); “°C NMR (CDCl,, 50.3 MHz): & = 13.49 (d), 21.52 (1), 22.11 (d), 25.33 (1),

26.50 (1), 28.35 (1), 37.42 (q), 41.27 (d), 44.18 (d), 47.62 (s), 115.51 (s), 122.41 (d), 126.34 (d), 127.65 (d), 127.67 (d), 127.74
(d),127.92 (d), 130.75 (d), 138.58 (s); MS (relative intensity, %): m/z = 28 (72.54), 32 (16.73), 42 (13.15), 77 (7.09), 91 (9.32),

118 /0 Or 1M MAN AN AN LAY MDA LT AEY ADQ SN AMN A1M AN ALY ANA ALE 1ANN, TITIR AO 1
115 (9.96), 117 (7.73), 230 (29.03), 243 (31.35), 288 (10.47), 317 (32.25), 334 (M", 100); HRMS: m/z calc. for C,,H,,N,O,
VYA VLD £rveemd I2A4 1£0, Awnl nnla s LI WM .M TS AOQ. LY £ LA N O 20, £rcon A 1V ME AL, LY £ ZL£.NT O £7
234,100, IUULIU 074,100, Aldal. LalL. 105 Uy llpiNylUs. o, /J.90, 11, V.04, IN, 0.00, 10UNQ L, /5.490, 11, 0. .)0, N, 6.0/,

rac-4-Nitro-{(1R,65,85)-6-phenyl-5,8-(tetramethylene)tricyclo[3.2.1.0*"Joct-3-eno} [4,3-b]| pyrrole'* (12b) :
(E,E)-2«(Cyclohex-1-enyl)-4-nitro-3-(4-phenylbuta-1,3-dienyl)pyrrole (5h, 0.50 g, 1.6 mmol) was refluxed in triglyme (20
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ml
for 2 h. After cooling, the solvent was removed in a bulb-to-bulb distillation unit, the solid residue was filtered through a sho
column of silicagel (CH,Cl,) and purified by crystailization from CHCl,/pentane, to give 12b as a yellow solid (0.38 g, 78 %)5
pure according to 'H NMR: mp 254-255 °C; 'H NMR (DMSO.d,, 200 MHz): 6 = 1.11-1.83 (m, 12H), 2.86 (t,./= 7.2 Hz, 1H),
3.51 (s, 1H), 6.67-6.71 (m, 2H), 7.04-7.06 (m, 3H), 7.38 (s, 1H); ’C NMR (CDCl,, 50.3 MHz): 8 = 13.16 (d), 20.46 (t), 21.10
(d), 21.44 (d), 24.97 (1), 25.00 (1), 26.86 (1), 40.02 (d), 43.34 (d), 44.03 (s), 111.50 (s), 117.70 (d), 126.06 (d), 127.47 (d),
127.88 (d), 131.80 (s), 133.40 (s), 138.67 (s); MS (relative intensity, %): m/z = 28 (100), 32 (22.15), 216 (25.87), 229 (22.90),
303 (9.09), 320 (M", 100); HRMS: m/z cale. for C,0H,,N,0,: 320.152, found 320.152; Anal. Calc. for C,,H,,N,0,: C, 74.96;

H, 6.30; N, 8.75; found C, 73.31; H, 6.21; N, 8.53.

.3

rac-1-Methyl-4-nitro-{(1R,65)-5-methyl-6-phenyltricyclo[3.2.1.0*"|oct-3-eno}[4,3-b]pyrrole!* (12¢) :
Pyrrole Se (0.29 g, 1.0 mmol) was refluxed in triglyme (15 mL) for 2 h. Following the procedure described for 11¢, compound
12¢ (0.20 g, 70 %) and compound 11c (30 mg, 10 %) were obtained as yellow solids, both pure according to 'H NMR.

Crystailization from MeOH gave 12¢, as yeiiow crystais: mp 134-135 °C; 'H NMR (CDCl,, 200 MHz): § = 1.30 (d, J=11.7
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H), 3.23 (s, 3H), 6.73-6.78 (m, 2H), 7.07-7.1 (m,
.79 (q), 36.71 (q), 40. 54 (t), 43.78 (s), 51.68 (d),

Hz, 1H), 1.58 (s, 3H), 1.78-1.94 (m, 3H), 2.90 (s, 1H), 3.15 (1, /=
4H); "C NMR (CDCl,, 75.4 MHz): 6 = 13.69 (d), 16.20 (d), 19.7
A
4

11AQL N 1IN AN 19L AQ 7Y 1T LY AN 197 TL A 1790 £ £ 12D OO Y 120 AN 70 RAQ Mol S lel 0\ p—Y ]
1194.5048), 122403 \U), 14090618}, 147.04\G), 124,700, 1£7.3415), 154.£7 (8), 136.4V {§); ViD {IC1alive INEnsSity j. m/Z = 2o
MO 771407y Q1 (14724Y T1S (1A ST7Y 117 (1R MM 144 (1A S7Y 174 (15 A1) 1QA /RS 17} 202 /AATY 1O 227 711 DR
\A:I.UU},I!\A-'./I}’ 71 \A'Y.H_Y}’ llJ\lUnJl}, ‘ll\lUn\I‘t}, I—Y—Y\IU-JI}, IIW\I.J.-YI}, lI\l\uJ.l I}"-UJ \lvl bl IUU’ LJL\I‘-UJ},
233 (13.35). 262 (34.59). 277 (62.35). 279 (57.12). 294 (M*. 68.90): HRMS: m/z cale.for C. . H .N.O.- 204 137 found 294 137
233(13.35),262 (34.59),277 (62.35), 279 (57.12), 294 (M", 68.90); HRMS: m/z cale.for C, H;;N,O,: 294,137, found 294,137;
Anal. calc. for C,;H{N,O,: C, 73.44; H, 6.17; N, 9.52; found C, 73.40; H, 6.21; N, 9.49.

1-Methyl-3-nitro-8,9,10,11-tetrahydrodibenzole,glindole (15) :

EtOH (75 mL) was added to a solution of 2-(cyclohex-1-enyl)-1-methyl-4-nitro-3-phenylpyrrole (14, 0.28 g, 1.0 mmol) in
CH,C}, (2 mL). The stirred reaction mixture was irradiated with a high-pressure pyrex immersion mercury UV lamp at rt for
45 h. The solvent was removed and the residue was filtered through a short column of Al,O; (CH,Cl,). After washing with
pentane, a yellow solid (0.12 g) was obtained, which consisted of a mixture of starting material and indole 15 (ca. 1:1.3). Two
crystallizations from EtOH (96 %) gave 15, as yellow crystals (50 mg, 18 %), pure according to '"H NMR: mp 215-216 °C;
'H NMR(CDCl;, 300 MHz): & = 1.89-1.98 (m, 4H), 3.16-3.18 (m, 2H), 3.27-3.29 (m, 2H), 4.16 (s, 3H), 7.54-7.58 (m, 2H),
7.96 (s, 1H), 8.02-8.04 (m, 1H), 9.25-9.27 (m, 1H); “C NMR (CDCl;, 125.7 MHz): 8 = 22.30 (t), 22.56 (1), 26.92 (t), 27.45
(1), 40.08 (q), 114.39 (s), 122.17 (s), 123.01 (d), 125.21 (s), 125.27 (d), 125.36 (d), 126.45 (s), 130.45 (d), 130.49 (s), 131.59
(s), 132.91 (d), 132.94 (d); MS (relative intensity, %): m/z = 28 (90.6), 32 (21.6), 77 (1.9), 115 (3.4), 152 (8.9), 165 (17.3),
178 (8.4), 204 (8.8), 235 (11.7), 280 (M", 100); HRMS: m/z calc. for C|;H,(N,O,: 280.121, found 280.121.
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Compound 12a, the first representative of these new tricyclo -3- nitrotetrahydroindole derivatives was reported
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It may well be that the unsuccessful electrocyclization of N-H unprotected 4d is caused by the oxidative power of
nitrobenzene.

In ref. 2 erroneously named as a 3-(4-phenylethenyl)- instead of 3-(2-phenylethenyl)-pyrrole.

As a result of naming the 3-nitroindole derivatives 12 tricyclo-octenopyrroles, compounds 12 become 4-nitropyrrole

derivatives and the numbering of the substituents R® and R” in structure 12 (Scheme 2) no longer corresponds to the
numbering used in the compounds name.



