CHEMISTRY OF HETEROCYCLIC COMPOUNDS

7-AZAINDOLE DERIVATIVES
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XIX, Synthesis and Some Transformations of 2-Phenyl-4-(1'-Phenyl-4'-Methyl-

7'-Azaindolyl-3'-Methylene)-1, 3-Oxazol-4-One*

L. N, Yakhontov and M. V. Rubtsov
Khimiya Geterotsiklicheskikh Soedinenii, Vol, 3, No, 1,
UDC 547, 78+547, 836+543, 422

A study is made of new synthetic routes, based on accessible 3-formyl-
7-azaindoles, to 3-substituted 7-azaindole. 2-Phenyl~-4-(1'~phenyl~
4'-methyl-7-azaindolyl-3'-methylene)-1, 3-oxazol-5-one is synthe-
sized, and it is converted to 1-phenyl-4~methyl-7-azatryptophane,
1-phenyl-4-methyl-7-azaindolyl-3-acetic acid, 1-phenyl-3-(8, y-
dihydroxypropyl)-4~methyl-7-azaindole, and 1~phenyl-4~methyl-7-
azaindolyl-3-pyrotartaric acid.

The previously developed general method [2, 3] for
introducing the formyl group at position 3 in the 7-
azaindole ring, revealed new possibilities of synthesiz-
ing 3-substituted 7-azaindoles, The accessibility of 3-
formyl-7-azaindoles was of particular interest in con-
nection with the feebler alkylating properties of 7-az-
agramines as compared with the analogous indole de-
rivatives [4]. The reaction of 3-formyl-7-azaindoles
with nitroalkanes, malonic ester, and diethyl ethoxy-
carbonylmethylphosphonate followed by transforma-
tions of the resultant products, provided routes to var-
ious 3-aminoalkyl-7-azaindoles [4—6], to derivatives
of 7-azaindolyl-3-propionic and acrylic acids [3], as
well as to other aza-analogs of indole-series biological-
1y active compounds.

The present paper deals with further synthetical re-
searches based on 1-phenyl-3-formyl-4~methyl-7-
azaindole (I) [3].

Study of the condensation of I with the acid group
showed that 2-phenyl-4-(1'-phenyl-4'-methyl-7'-aza-
indolyl-3'-methylene)-1, 3-oxazol-5-one (II) is formed
in 54% yield by 6 hours refluxing of the reactants in
acetic anhydride in the presence of fused sodium ace-
tate. Both cutting the reaction time and leaving out
the sodium acetate cut the yield of II.

The azalactone II synthesized was used to prepare
a series of 3-substituted 1-phenyl-4-methyl-7-azain-
doles. Reduction of II with hydriodic acid and red phos-
phorus gave l~phenyl-4-methyl-7-azatryptophane (IlI),
isolated in 80% yield as its dihydroiodide. The free
amino acid and its dihydrochloride were prepared from
111 dihydriodide.

Acid or alkaline hydrolysis of II gives 1-phenyl-4-
methyl-7- azaindolyl-3-pyrotartaric acid (V). The high-
est yield of keto-acid V (76%) was observed in acid hy-
drolysis. Keto-acid V was converted via its acid chlor-
ide into ethyl 1-phenyl-4-methyl-7-azaindolyl-3-pyro-
tartrate (VI), Simultaneous lithium aluminum hydride
reduction of ester and keto groups in the ketoester VI

*For Part XVII see [1].
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made it possible to pass to a T-azaindole derivative of
propylene glycol, 1-phenyl-3-(8, y-dihydroxypropyl)-
4-methyl-7-azaindole (VII).

Azalactone I also proved to be a convenient inter-
mediate for the synthesis of 1-phenyl-4-methyl-7-aza-
indolyl-3-acetic acid (IV). The yield of IV obtained by
alkaline hydrolysis of the azalactone II followed by hy-
drogen peroxide oxidation of the reaction products was
76, 5%. Acid IV was identified as being identical with
the compound previously synthesized [4] from 1-phenyl-
3-chloromethyl-4-methyl-7-azaindole by reacting it
with acetone cyanohydrin, followed by saponification of
the resultant nitrile with concentrated hydrochloric
acid,

EXPERIMENTAL

2-Phenyl-4-(1'-phenyl-4'-methyl-7"-azaindolyl-3*~methylene)-
1, 3-oxazol-5-one (I1I). 7.1 g (0.003 mole) 1-Phenyl-3-formyl-4-
methyl-T-azaindole (I) [3], 4.9 g hippuric acid, 2.4 g fused NaOAc,
and 20 ml distilled Ac;O were refluxed together for 6 hr. The mixture
became homogeneous and turned red. On cooling crystals of 1I separat-
ed, they were filtered off, and washed with benzene, EtOH, and water.
Yield 6.2 g (54%). Orange-red crystals, mp 222°, The compound was
only very slightly soluble in ether, benzene, alcohols, EtOAc, and
water, but was readily soluble in CHClg. Found: C 75.78; H 4.61; N
11.17%. Calculated for CpHi7NgO,. C 75.99; H 4.48; N 11.08%. The
mother liquor remaining after removing II was vacuum-evaporated to
dryness. The residue was washed with ether, then with 8% NaHCOq
solution, and finally with water, to give 1.2 g (17%) 1, mp 126-128°,
Cutting reaction time to 4 hr cut the yield of If to 50.5%, and omit-
ting the NaOAc (4 hr) cut it to 38. 5%.
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1-Phenyl-4-methyl-7-azaindolyl-3-pyrotartaric acid (V). a) A mix-
ture of 0.8 g (0.002 mole) azalactone 11, 8 ml glacial AcOH, and
2 ml concentrated HCI was refluxed for 3 hr, and the products vacuum=-
evaporated to dryness. The residue was extracted with ethanol, and re-
crystallized from HCI, to give 0.58 g (76%) hydrochloride of V, form-
ing colorless crystals, mp 218-220° (decomp. ). The compound was
insoluble in ether, acetone EtOAc, benzene CHCl;, and water, slightly
soluble in alcohols. Found: C 61.83; H 4.67; Cl 10.78; [1.11; N 8.49:
8.609%. Calculated for C7HNyQs - C 61.72; H 453, Cl 10.75; N 8.479%,.

Recrystallization of V hydrochloride from EtOH gave the free keto-
acid V, mp 238-239° (decomp. ). Found: C 69.31; 69.29; H 4.99; 4.90;
N 9.49; 9. 46%. Calculated for Ci7H4N;O4. C 69.38; H 4.76; N 9.53%.

b) 8 ml 10% aqueous KOH was added to 0.8 g (0.002 mole) azalactone
II, and the mixture refluxed for 3 hr, The resultant sclution was washed
with benzene, and then made acid to Congo red with AcOH. The pre~
cipitate of V was filtered off, and washed with EtOH, yield 0.39 g
(63%), mp 238-239° (decomp., ex EtOH). IR spectrum™: 3390, 1692,
1646cm—! (—COCOOH), UV spectrumy: Ay, mp (Ig €} 226 (4.11),
265 (4.17), 317 (4.11), 336 (4.06). Found: C 69.33, 69,20; H 5.00, 5.18;
N 9.42%. Calculated for Ci7H;4sN2Os. C 69.38; H 4.76; N 9.53%.

Ethyl 1-phenyl-4-methyl-7-azaindolyl-3-pyrotartrate (VI). 0,33 g
(0. 001 mole) V hydrochloride was heated with 3 ml purified SOCI, for
5 hr at 60° (in bath). Gradually the solid acid V dissolved and was con-
verted to acid chloride. The solution was then vacuum-evaporated,
and traces of SOCl, removed by adding 5 ml dry benzene and vacuum-
distilling it off three times. 3 ml dry EtOH was added to the resultant V
acid chloride, the whole refluxed for 6 hr, the products vacuum-evap-
orated to dryness, the residue made alkaline with 25% K,COg solution,
and VI extracted with ether. The ether solution was dried over K,COg,
and vacuum=-evaporated, to give 0.23 g (72%) VI. VI hydrochloride
formed colorless crystals, mp 184~185° (ex ETOAc). Readily soluble
in water, alcohols, and acetone, slightly soluble in EtOAc, insoluble
in ether. IR spectrumn: 1648, 1739 cm-! (—COCOOCsz)l. Found: C 63.34;
H 5.05; CI 10.01; N 8.02%. Calculated for C,eH;sN,0; - HCI. C 83,60;

H 5.30; C19.90; N 7.81%.

1-Phenyl-3-(8, y-dihydroxypropyl)-4~methyl-7-azaindole (VII). A
solution of 1.7 g (0. 005 mole) ketoester VI in 50 ml dry ether was add-
ed to 1 g (0.03 mole) LiAlH, and the whole refluxed for 4 hr, The
products were decomposed with 1 ml water, extracted with ether, the
ether extracts dried over K;COg, and vacuum-evaporated, to give
0.98 g (66%) VII, colorless crystals, mp 75-76° (ex heptane). Readily
soluble in the usual organic solvents, slightly soluble in water and hep-
tane. The IR spectrum has a band at 3300-3400 em™? region., Found:

C 71.98; H 6.56; N 10.09%. Calculated for C;7HisN;O,. C 72.34; H 6.38;
N 9.93%.

1-Phenyl-4-methyl-7-azaindolyl-3-acetic acid (IV). 0.8 g (0.002
mole) azalactone II and 8 ml 10% aqueous NaOH was refluxed for 2 hr,
the products ceoled to room temperature, and 25 ml 10% Hy0, added.
Foaming took place. The mixture was left overnight at room tempera~
ture, then made acid to Congo red with acetic acid. The precipitate
of IV was filtered off, washed with water, dried, dissolved in acetone,

*All IR spectra were measured with a UR-10 spectrophotometer, using
vaseline mulls, UV spectra were measured with a SF-4 instrument, in
ethanol.
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and IV hydrochloride precipitated by adding ethanolic HCl. Yield
0.49 g (76.5%) IV hydrochloride, mp 203-204° [4], undepressed mixed
mp with IV hydrochloride prepared from 1-phenyl-3-chloromethyl-4-
methyl-T-azaindole by reacting it with acetone cyanohydrin, with sub~
sequent saponification of the resultant 1-phenyl-4-methyl-7-azaindolyl-
3-acetonitrile with conc TiCl [4]. The IR spectra of the two specimens
of IV hydrochloride were identical.
1-Phenyl-4-methyl-7-azatryptophane (III). 10 ml freshly distilled
48% HI was added to a mixture of 0.38 g (0.001 mole) azalactone i,
0.1 g red P, and 2 ml Ac,O, when there was marked evolution of heat,
and frothing. The mixture was refluxed for 6 hr, cooled to room tem-
perature, the phosphorus filtered off, washed with 2 ml 48% HI, the
filtrate vacuum=-evaporated, to give 0.44 g (80%) 111 dihydriodide, as
pale yellow crystals, mp 244~245> (decomp. ). Soluble in alcohols
and water, insoluble in ether, acetone, EtOAc, benzene and CHCog.
Found: C 36.98; 36.88; H 3.45; 3.60; N 7.54; 7.80; I46.13%. Calcu-
lated for C;7H7N30. - 2HIL C 37.02; H 3.45; N 7.62: 1 46,10%,

0.27 g III dihydriodide was dissolved in 5 ml water, to give a solu-
tion pH 1, which was brought to pH & with 6% NaHCOq solurion, The
precipitate of III was filtered off, washed with water and acetone,
yield 0.12 g (81%) free amino acid III, colorless crystals, mp 238°
(decomp. ). Readily soluble in benzene, slightly soluble in EtOH and
dioxane, insoluble in water, ether, acetone, EtOAc, and CHCly. For
analysis the compound was dried in a vacuum-pistol (P05, 100°, 5mm,
12 hr). Found: N 14.12, 14.07%. Calculated for C7H7N3sOz. N 14.24%.

1II Dihydrochloride, colorless crystals, mp 265° (decomp. ), readily
soluble in water, slightly soluble in alcohols, insoluble in ether, EtOAc,
benzene, CHCl,, and acetone. Found:N 10.18, 10.13; Cl 17.79; 17.64%.
Calculated for C,7H;7N;0, - 2HCI - 2H,0. N 10.39; Cl 17.57%.
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