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SYNTHESIS OF SUBSTITUTED INDOLO[1l,2-c]QUINAZOLINES

G. N. Kurilo, S. Yu. Ryabova, UDC 547.759'856.07:542,952.2
and A. N. Grinev

It was established that N-acetylindoxyl arylhydrazones are converted to 12-
acetamidoindolo{1,2-c]quinazolines in acetic acid in the presence of acetic an-
hydride, evidently through a step involving the formation of arylhydrazoindole
derivatives. A new method for the synthesis of 12-acetamidoindolo[1,2-c]quin-
azolines from N,0-diacetylindoxyls and arylhydrazines is proposed.

We have shown that indolo[l,2-c]quinazolines are formed in the reduction of N-acetyl-3-
arylazoindoles with zinc dust in acetic acid in the presence of acetic anhydride and sodium
acetate [1]. We assumed that the indicated reaction proceeds through an intermediate step
involving the formation of N-acetyl-3-arylhydrazoindoles, which in acidic media undergo a
rearrangement of the o-benzidine type and are then converted to indolo[l,2-c]quinazolines
[1]. 1In this connection, in the present research we carried out the synthesis and studied
the behavior in acidic media of N-acetylindoxyl arylhydrazones, which in the tautomeric form
can be regarded as N-acetyl-3-arylhydrazoindoles. The phenylhydrazone (Ia), p-chlorophenyl-
hydrazone (Ib), and p-nitrophenylhydrazone (Ic) of N-acetylindoxyl were obtained from N-
acetylindoxyl [2] and the corresponding arylhydrazines (Ia was previously described in [3]).
The presence in the PMR spectra of these compounds of singlet signals at & 4,75 ppm with an
intensity of two proton units, which are due to the methylene protons of the indoxyl molecule,
confirms the structure of Ia-c. When Ia-c are heated in acetic acid in the presence of
acetic anhydride, they undergo a rearrangement similar to the o-benzidine rearrangement,
probably through a step involving the formation of the tautomeric hydrazine form (A), after
which, as a result of cyclocondensation of the rearrangement product (B), they form 12-amino-
indolo[1,2-c]quinazolines (Ila-c), which are acetylated during the reaction and are converted
to l2-acetamidoindolo[1l,2-c]quinazolines (IIIa-c).

We also studied the reaction of N,0-diacetylindoxyls with a twofold excess of the aryl-
hydrazines in alcohol and found that the reaction proceeds in different directions, depending
on the character of the substituents in the phenyl ring of the arylhydrazine and the benzene
ring of the indoxy molecule. Thus N-acetylindoxyl arylhydrazones Ib and Ic, which are iden-

S. Ordzhonikidze All-Union Scientific-Research Pharmaceutical-Chemistry Institute, Mos-
cow 119021. Translated from Khimiya Geterotsiklicheskikh Scedinenii, No. 6, pp. 832-835,
June, 1979, Original article submitted August 9, 1978.
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tical to Ib, c obtained from N-acetylindoxyl and the corresponding arylhydrazines, are formed
in the reaction of N,O0~diacetylindoxyl with p—chlorophenyl- and p-nitrophenylhydrazines; in
this case 1 mole of the arylhydrazine is evidently consumed in the hydrazinolysis of the N,0-
diacetylindoxyl, and the resulting N-acetylindoxyl reacts with a second mole of arylhydrazine
to give the N~acetylindoxyl arylhydrazone. The corresponding l2-aminoindolo[l,2-c]quin~
azolines (IIa, d, e) were obtained in the reaction of N,0-diacetylindoxyl with phenylhydrazine
and in the reaction of 5-bromo-N,0-diacetylindoxyl [5] with phenyl- and p-chlorophenylhydra-
zines without isolation of the N-acetylindoxyl arylhydrazomes (Ia, d, e).

]@[JOCOCH 2NH HN@— Kj:_/(N—NH‘@—

cocn COCHz
1a=h*

Na-g

I I, Il @ R'=R2=R%*=H; b R!=Cl, R?=R%=H; ¢ R!=NO;, R?=R’=H; d R!'=R3=
R’=Br;e R!=Cl, Rf=Br, R%=H; f RI=R?= H, Ré= NO,y; g R!=Ci RZ=H, R= NOz,
h R'=NO,, R?=H, R*=NQ,

*Compounds Id-h, IIb, ¢, and 1If-h were not isolated.

The structure of IIa, d, e was confirmed in the case of Ila from the absence of a de~-
pression of the melting point of a mixture of the product with a sample with a known struc-~
ture [1, 4] and by the identical character of the IR and UV spectra of these compounds. The
structure of IITa-c was similarly confirmed in the case of IIIa, b from the absence of a de-
pression of the melting point of mixtures of these products with samples previously obtained
in [1, 4] and by the identical character of their IR and UV spectra.

If the reaction of N,0-diacetylindoxyls with a twofold excess of the arylhydrazine is
carried out in acetic acid rather than in alcohol with the subsequent addition of acetic an-
hydride, in all cases, regardless of the substituents in the phenyl ring of the arylhydrazine
and in the benzene ring of the indoxyl molecule, the process does not stop at the step in-
volving the formation of the arylhydrazones (Ia-h) of 12-aminoindolo[l,2-c]quinazolines
(IIa-h) but leads to l2-acetamidoindolo[l,2-c]quinazolines (IIIa-h). Thus IIla-c and IIIf-h
were obtained in the reaction of N,0-diacetylindoxyl and 6-nitro-N,0-diacetylindoxyl [6] with
phenyl-, p-chlorophenyl-, and p-nitrophenylhydrazines, while IIId, e were obtained in the
reaction of 5-bromo-N,0-diacetylindoxyl with phenyl-.and p-chlorophenylhydrazines.

EXPERIMENTAL

The PMR spectra of solutions of the Ia-c in de-DMF were recorded with a JNM-4H-100" spec-
trometer with hexamethyldisiloxane as the internal standard, and the PMR spectrum of IIIe in
ds-DMSO was recorded with a WH-90 spectrometer with tetramethylsilane as the internal stan-
dard. The IR spectra of mineral oil suspensions were recorded with a UR-10 spectrometer.

The UV spectra of solutions of IId, e and IIIa in dioxane and of a solution of IIa in alcohol
were recorded with an EPS-3 spectrophotometer. The mass spectra of Ila, IIIc, and IIIf-h
were recorded with a Varian MAT-112 spectrometer (70 eV). The course of the reaction and the
individuality of the compounds were monitored on Silufol UV-254 plates in a benzene —methanol
system (9:2).

N-Acetylindoxyl Arylhydrazones (Ia-c). Method 1. A mixture of 0.02 mole of N-acetyl-
indoxyl and 0.02 mole of the arylhydrazine was refluxed in 30 ml of alcohol, and the result-
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TABLE 3. 12-Acetamidoindolo[l,2-c]quinazolines (IIIa-h)

. mp, °C élzms_;;ectrum, Found, % ﬁﬁﬁ’aﬁ%ﬁ} bf;r - | Galculated, % |Yield, %
S é DME) | vyq ' ve—o | C l Hla | ﬂiﬁvsf’ecm' c I H I a |~ I 2

Ti1a?! 308— | 3260 | 1640 {74,6(5,11 — 114,2|CsH;5NO 74,715,201 — 1145141 {70

111 b ?3}3(; 3260 | 1640 |66,7]4,5} 10,9} 13,0| C1sH,,CIN;O 66,8(4,4111,0113,0138 |75

IITc| 365 3960 | 1660 {64,614,1] — 116,8|C;sH1sN4O; 64,7|14,2] — |16,8] 7 | 6.3
I11d | 340— | 32704 1650 |58,513,6f — | 11,3 Cla(g“%l'Nso 58,713,8] — (11,4176 | —
111 ec' ggg 3280 | 1650 |53,6{3,1] 8,7} 10,6 ClngaBrCINgod 53,7(13,3| 8,8(10,4134 | —
Hif | 362 3260 | 1650 |65,014,6] — |16,4|CisH;sN4Og 64,7142 — |16,8{52 | —
Il1g|{ >420| 3270 1650 |58,613,8| 9,6 15,0 C1§§Z§C:'1N403 58,613,7} 9,6{152]556 | —
I1h| 375 | 3220] 1650 }56,8{35] — |18,2 C1§;(I’3{‘;391\)1505 57,013,5| — | 18,5| 5,5 —

agv spectrum of IIIa, Amax (log €): 247 (4.51), 273 (4.74),
283 (4.98), 292 sh (4.17), 346 (4.20), 360 nm sh (4.16).
bFound: Br 22.1%. Calculated: Br 21.7%Z. CPMR spectrum of
I1Te, &, ppm: 2.26 (s, COCHy), 3.08 (s, CHs), 7.25~8.36
(aromatic ring protons), and 10.0 (s, NH) dFound: Br 19.6%.
Calculated: Br 19,9Z.

ing precipitate was removed by filtration, washed with alcohol, and dried. The reaction
times and data on Ia~c are presented in Table 1.

Method 2, Compounds Ib, c were also obtained by refluxing 0,01 mole of N,0-diacetyl-
indoxyl and 0.02 mole of the arylhydrazine in 20 ml of alcohol. The reaction times and yields
of Ib, ¢ for this method are presented in Table 1.

12-Aminoindolo{l,2-c]quinazolines (IIa, d, e). A mixture of 0.015 mole of N,0-diacetyl-
indoxyl and 0.03 mole of the arylhydrazine was refluxed in 30 ml of alcohol, after which the
mixture was cooled, and the resulting precipitate was removed by filtration, washed with al-
cohol, and dried. The reaction times and data on IIa, d, e are presented in Table 2,

12-Acetamidoindolo[1l,2-c]quinazolines (IIIa-h). Method 1. A 10-mmole sample of the
arylhydrazine was added to a solution of 5 mmole of N,0-diacetylindoxyl in 10 ml of acetic
acid, and the mixture was refluxed for 30 min. A 1l.4-ml (15 mmole) sample of acetic anhydride
was then added, and the mixture was refluxed for another 10 min. It was then cooled, and the
precipitate was removed by f11trat10n and washed with methanol. Data on IIIa-h are presented
in Table 3.

Method 2. A mixture of 5 mmole of N-acetylindoxyl arylhydrazone (Ia-c), 10 ml of acetic
acid, and 0.015 mole of acetic anhydride was stirred at 60-70°C for 10 min, after which it
was cooled, and the precipitate was removed by filtration, washed with methanol, and dried.
The yields of IIIa-c obtained by this method are presented in Table 3. (In the preparation
of IIlc 6 mmole of fused sodium acetate was added to the mixture of starting compounds, and
the mixture was refluxed for 1 h).
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