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4bptract = The electrophilic substitution of 2-methylindcle
with acetone in the presence of BF_j.Et20 has been discussed
and the application of the HOMCOR (COSY) 2D NMR spectromcopy

in settling the structure of the product.

The electrophilic substitution reactions of indoles with various carbonyl

U, have been inveastigated

compounds in the presence of the Lewis acid, BFS.L‘.‘tQ
3,4

in ouxr laboratoryz_a. Uf special interest has been the reactiocon of indcle

and
3-methylindole7 with the very simple kXetone, acetone. In this paper we discuss
the atructure of dimer 1, which was formed by the electrophilic substitution of
2-methylindole with acetone in the presaence of the same Lewis acid.

Dimer 1, C_,H (N, (m* 342), mp 175°C (ethancl), was obtsined in 20 yield by the
dimeric association of the indole moiety arcund twe acetone units. The 400 Miz
1H—NMR spectrum revealed the presence of four methyl singlets at $ 2.44, 1.73%,
1.15 and 0.8 (31'1, each). The appearance of only one downfield methyl mignel was
axtremely important as it clearly pointed to the fact that of the two indole
nuclei participating in the reaction only one had reteined its indolic character
while the other had bean reduced tc an indoline system. In sonformity with

this view only one indole =Ii signal was discernible at 57.80. Yhe ill-defined
signal at § 3.35 integrating for one proton was due to the indoline ZHH. The
resonances at & 2.45 (d, with finer splitting, J = 12.0 and 2.0 liz) and & 2.22
{d, J = 12.0 Ha) showed the presence of & non-equivalent methylene pair. The one
proton gignal at £ 5.78 (J = 2.0 Hz) was assigned tp an olefinic protom. Thia
small soupling of 2.0 Hz c¢learly pointed to the absence ¢f any procton bearing

carbon as its immediate neighbour. A careful anaelysis of the 1}1'..1;1.“{ spectrum
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indicated that the long-range coupling of 2.0 Lz was due to coupling of the
olefinic proton with the methylene proton at & 2,45, MNMight protons were present
in the arcmatic region 5 7.59-6.65, [the 05'-§ appeared at $ 7.59 {(1H, 4, with
finer splitting, J = 8.0 and 1.3 Hz); the 97,-g at £§6.75 (t, with finer
splitting; J = 8.0 and 1.3 tla); and the C5-—§ at 86.65 {d, with finer eplitting,
J = 8.0 and 1,3 liz}); the remaining five aromatic protons resonated as a multi-

13

plet in the region & 7.27-7.23]. The C-NHs data have been given in Tabls 1.

Table 1 75 MHz | ~C-NHi{ signals of dimer 1 in GDCl., ppm
c = Gy oy
149.9 129.0 44.5 30.9
135.3 127.9 29.4
131.1 126 .8 20.8
130.3 126.7 12.9
1730.2 121.3
127.8 1M19.7
118.5 119.3
62.9 110.4
34.9 110. 2
57.8

Two structures (1) or (2) could be proposed for dimer 1. A similar compound hgd

9

been reported by Noland et al” from the reaction of 2-methylindole With acetone

using ethanolic hydrochloricec acid. Un the basis of the 1H NMR signals in CDC1

3
for the four methyl peasks at 9.19, 8.83, 8.66 and 7.577 , he proposed tha two
alternative structures (_Ml and (3) for hia compound. The identity of lelend's
product (= Scholtz's compound10) with dimer 1 was established by direct compari-
gon of an authentic sample received from Proressor Noland. The suthora were able
to unambiguously settle the structure of dimer 1 as (_'Jl from a hamOnucl.ear
correlation two dimensionel experiment (LUICUH CUSY) (Fig.1). Important correla-
tions could be made of which (b) and {c) Wwere not perceptibie in the 400 MHz
"HeNMA spectrum.

(a) The proton at & 2.45 coupled to the olefinic proton mat & 5,78. This would ke
expected from both structures w and (‘3‘2

(b) The two methyles at the highest field ( 30,80 and 1.15) in the CUSY spectrum
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showed a weak cross-correlation and therefore have been correctly assigned to
the gem—methyls gt 0-=4.

(c) The methyl at $0.80 showed s long range coupling to one of thae -CHQ-pro‘tOns,
viz, the one at $2.45, which falls close to the indole methyl. The gem-unethyl
therefore must be adjacent to the —CH2- group in crder to exhibit this 4-band
coupling, typical of an axial methyl and an axial proton. This type of coupling
would net be observed if &'2“)‘ had been the structure of the compound. Hence, the
structure of the dimer 1 could he unequivocally settled as (Jl

Construction of the Dreiding model revealed that the axial proten at S 2.45

coupled to the plefinic proten at $5.78. It was further evident that the methyl

at C-16 and the hydrogen at C-11 were cis to each other.
15 14
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FI1G.1 HOMONUCLEAR CORRELATION PLOT (COSY)
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BEXPURIMBN AL

Helting points were recorded in Xofler block apparatus and are uncorrected. The
UV spectra (in 95% aldehyde free ethanol) were recorded in & Varian 654 spectro-
photometer, the IH spectra (KBr} in a Perkin-dlmer 7682 spectrophotometer, the

1H—NMR (tetramethylsilana being uaed as the internal standard), the

400 MHz
130—3‘{1‘41{ apectra (in CDClj) in a Varian XL-400 spectrometer and the mass spectra
in a 70 e.v.-Hitachi HMU 6L mass spectrograph.

ipolation of dimer 1

To & aolution of 2-methylindole {1 g) in dry methylene chlouride (20 ml) at 0°C
acetone (5 ml) was added and then boron triflucride etherate (1.2 ml) was drop-
wise added with stirring {10 h). The reaction mixture was decomposed over ice
chips, followed by extraction with methylene chloride. The extract was weshod

with 2% NaiCO water and dried. The concentrate was chromatographed over

35
Brockmann alumina ( grade-basic) with solvents of increasing polarity. The dimer 1
was obtained in the benzene: ethyl sacetate (1; 1) gluate on careful chromatographic
rescliution. Dimer 1, mp 175°C (athanol), was obtained in 20% yield, }Lmax(n‘tDH) H
212, 228, 256, 282.5 and 291 mm (log& = 4.47, 4.44, 4.07, 3.96 and 3.91 respec-
tively),}\max(EtUH-o-SO% HCZLO4) £ 211, 266 &dnd 518 mm {logf& = 4.11, 4.10 and 3.68
respectively); 25 (KBr) : 3380, 3340, 1605, 1480, 1460, 740 cm™ '; m/z + 342(n%),
327, 287, 223, 149 (100%), 104.

An authentic sample of 2=(2-methyl-3=indolyl)-3,4,4a,9a-tetrahydroed,4,%a-
trimethyl carbazole waa cbtained from Professor W.E, Noland. The identity of
this compound with dimer 1 wae established from the superimposable Ik spectrum
and co-TLC experiment, h’.f = 0.54 [solvent system, benzene: ethyl amcetate (1: 1)

and adsorbing materisl, pilica zel (BIH, product Ne.27335, Batch No., L5864411)].
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