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Indole-containing heterocyclic compounds arenot open-chain addition products [4] but oximes of
interesting as potential biologically active substanceshexahydrobenzofuranons. Reactions of 2-methyl-3-(2-
Just this group of compounds contains the widelynitrovinyl)indoles (-IlI') with dimedone and dihydro-

used pharmaceduticals e.g., diazoline, cavinton, resorcinol proceed in the presence of sodium
ondasetrone 3] etc. methylate and th@rimary Michaeladduct undergoes

_ _ heterocyclization into new heterocyclic systervs-
We were first to demonstrate that 2-methylindolyl- X . Note that the synthesis of similar compounds was
nitroalkenes in contrast to analogs unsubstituted iformerly described by aexample of dimedone con-
the indole ring formed with 1,3-cyclohexanedionesdensation with 1-methyl(phenyl)-2-nitroethenes [5, 6].

" NO HO_N\ O R‘
Nl C: 2 R' R R’
N CH; 0 0 N"CH,
R R
I-1I1 IV-IX

R= H (), CH, (Il), CH,CH; (I1); R= H, R = H (IV), CH, (V): R= CH,, R'= H (VI), CH, (VIl); R =
CH,CH., R' = H (VIIl'), CH, (IX).

The indole-containing  hexahydrobenzofuransvibrations of the conjugated C=0 and C=N bonds at
obtained IV-IX are colored crystalline compounds 1600-1700 cm?; in the high-frequency region is
with sharp meltingpoints. Their structure is un- present a weak broadened band at 3BJ00 cm’
ambiguously proved by'H NMR, IR, and mass that should be assigned to the stretching vibrations of
spectra. For instance, in thmass spectrum of com- NO-H bond.

poundV is present a molecular ion peak i’z 324 Compoundsl-lll were prepared along procedure
corresponding to the molecular weight of the assumeﬁ]; we failed to find characteristics of compount
structure. in the literature;compoundlll was obtained for the

The H NMR spectrum of compountf alongside first time.

the signals from the protons of the indole moiety 1 2_pimethyl-3-(2-nitrovinyl)indole (I).  Yield
[7.02 (indole),2.40 (CH), 10.20 ppm(NH)] and 7296 mp 176C (from methanol)*H NMR spectrum,
also from methylene (2.12-2.66 ppm) and methyl § ppm: 2.57 s (3H, CH, 3.77 s (3H, NCH,),
(1.08 ppm) groups of the cyclohexenone fragment7 .50 m (4H,indole), 7.80 d(1H, H'), 8.34 d (1H,
contains a singlet from methine proton in theH'), Found, %: C 66.76, 66.75; 13.68, 5.64; N
dihydrofuran ring (5.080pm) and a broadened peak 12.93, 12.95. ¢,H,;,N,0,. Calculated, %: (56.67;
from the proton of NOH group (11.0 ppm). H 5.56; N 12.96.

In the IR spectra of hexahydrobenzofurawis-IX 1-Benzyl-2-methyl-3-(2-nitrovinyl)indole  (lII).
appears a strong absorption bafdm stretching Yield 72%. mp 114116°C (from methanol).
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'H NMR spectrumg, ppm: 2.60 s (3H, ChH), 5.39 s
(2H, N-CH,), 7.30 m (5H, GHg), 7.50 m (4H,
indole), 7.80 d(1H, H'), 8.40 d (1H, H$(-5h)).
Found, %: C 74.09, 74.02; 13.53, 5.53; N 9.62,
9.61. CgH,gN,O,. Calculated, %: C73.97; H 5.48;
N 9.59.

2-Hydroxyimino-3-(2-methylindol-3-yl)-

2,3,4,5,6,7-hexahydrobenzofuran-4-one (1V).
Yield 57%. mp 196191°C (from methanol). IR
spectrum,v, cm': 1600-1700 (C=0, C=N), 3350
br.s (NH, NOH).'H NMR spectrum3, ppm: 2.06
2.75 m (6H, 3CH), 2.42 s (3H, CH), 5.01 s (1H,
CH), 7.03 m (4H,ndole), 10.00 £1H, NH), 10.70 s
(1H, NOH). Found, %: C 69.31, 69.37; 18.17,
6.16; N 9.78, 9.77. GH,gN,O5. Calculated, %:
C 68.90; H 5.40; N 9.46.

2-Hydroxyimino-6,6-dimethyl-3-(2-methyl-
indol-3-yl)-2,3,4,5,6,7-hexahydrobenzofuran-
4-one (V). Yield 67%. mp 220221°C (from
methanol). IR spectrunmy, cm: 1640-1710(C=0,
C=N), 3370 br(NH, NOH). 'H NMR spectrumsg,
ppm: 1.08 s (6H, 2Ck), 2.12-2.66 m (4H, 2CH),
2.40 s (3H, CH), 5.08 s (1H, CH), 7.02 m (4H,
indole), 10.20 £1H, NH), 11.00 s (1H, NOH)Mass
spectrum,m/z 324 M* 7 Found, %: C 70.52, 70.51;
H 6.29, 6.27; N 8.60, 8.61. {gH,oN,O3. Calculated,
%: C 70.40; H 6.17; N 8.64M 324.

2-Hydroxyimino-3-(1,2-dimethylindol-3-yl)-
2,3,4,5,6,7-hexahydrobenzofuran-4-one (VI)Yield
67%. mp 175177C (from methanol). IR spectrum,
v, cml 1630-1710(C=0, C=N), 3400 br(NOH).
'H NMR spectrum, 5, ppm: 2.06 2.74 m (6H,
3CH,), 2.44 s (3H, CH), 3.70 s (3H, NCHy),
5.16 s (1H, CH), 7.10 m (4Hindole), 10.00 g1H,
NOH). Found, %: C 69.34, 69.35; 8.90, 5.91;
N 9.45, 9.41. GgH,gN,O5. Calculated, %: 69.70;
H 5.81; N 9.03.

2-Hydroxyimino-6, 6-dimethyl-3-(1, 2-di-methyl-
indol-3-yl)-2,3,4,5,6,7-hexahydrobenzofuran-4-one
(VII). Yield 50%. mp 1806182°C (from methanol).
IR spectrum,v, cmil: 1640- 1705 (C=0, C=N),
3410 br(NOH). *H NMR spectrum,3, ppm: 1.06 s
(6H, 2CHy), 2.12-2.66 m (4H, 2CH), 2.42 s (3H,
CH;), 3.64 s (3H, NCH3), 5.10 s (1H, CH),
7.01 m (4H,indole), 10.00 §1H, NOH). Found, %:
C 71.15, 71.13; H 6.59, 6.54; N 8.33, 8.34.
C,oH22N,0,. Calculated, %: C71.00; H 6.50; N 8.28.

3-(1-Benzyl-2-methylindol-3-yl)-2-hydroxy-
imino-2,3,4,5,6,7-hexahydrobenzofuran-4-one
(VII). Yield 60%. mp 120122°C (from methanol).
IR spectrum,v, cml: 1620-1700 (C=0, C=N),

3400 br (NOH). 'H NMR spectrum,5, ppm: 2.07
2.78 m (6H, 3CH), 2.42 s (3H, CH), 5.20 s (1H,
CH), 5.34 s (2H, NCH,), 7.08 m (4H, indole),
7.26 m (5H, GHg), 10.14 s (1H, NOH). Found, %:
C 74.57, 74.63; H 5.82, 5.83; N 7.31, 7.31.
C,,H,:N,0,. Calculated, %: C74.61; H 5.70;
N 7.25.

3-(1-Benzyl-2-methylindol-3-yl)-2-hydroxy-
imino-6,6-dimethyl-2,3,4,5,6, 7-hexahydrobenzo-
furan-4-one (1X). Yield 62%. mp 128130°C (from
methanol). IR spectruny, cm: 1620-1700(C=0,
C=N), 3400 br(NOH). 'H NMR spectrump, ppm:
1.09 s (6H, 2CH), 2.11-2.68 m (4H, 2CH), 5.11 s
(1H, CH), 5.37 s (2H, NCH,), 7.05 m (4H,indole),
7.24 m (5H, GHg), 10.17 s (1H, NOH). Found, %:
C 75.59, 76.00; H 6.92, 6.91; N 6.88, 6.88.
C,6H,6N,05.  Calculated, %: C75,36; H 6.28;
N 6.76.

IR spectra were recorded on spectrophotometer
Specord 75IR from KBr pellets (compoundisVIl)
and from mulls in mineral oil (compoundAdll, IX ).

'H NMR spectra were registered on spectrometer
Bruker AC-200 (200 MHz) in DMSQd;, internal
referenceHMDS. Mass spectrum was measured on
MKh-1321 instrument, ionizing voltage 70 eV,
ionizing chamber temperature 18D
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