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The title compound was synthesized by alkaline recyclization of isatin-7-carboxylic acid semic
zone and used for the preparation of 3-oxo-2,3-dihyditet®,4-triazino[5,68]indol-6-carboxylic
acid @) and 3-oxo-2,3,4,6-tetrahydro-1,2,4-triazino[8]6innoline-7-carboxylic acid9).

Key word: 1,2,4-Triazines.

Current interest in polynuclear heterocyclic compounds is related, among other t
with efforts to discover new substances capable of intercalation into the double-he
DNA, and/or with the seeking for additional compounds inhibiting topoisoméra:
Within our study of cyclization reactions leading to unfused as well as fused 1,2,4
zines we concerned ourselves with the synthesis of 3-(6-azauracil-5-yl)anthranilic
(1), which served as the starting substance in the synthesis of some other 1,2,4-t
derivatives which are of interest with respect to the capabilities mentioned. We
able to obtain the acid in a good yield by alkaline recyclization of isatin-7-carbo:
acid semicarbazone. Additional conversions of this compound were related wit
reactivity of the amino group, located midway between the carboxy group ani
rather bulky 6-azauracil group. The cyclization to 3-oxo-2,3-dihydro-1,2-4-triazinoj5,¢
indole-6-carboxylic acid§), achieved by boiling in acetic acid, was straightforwa
No problems were encountered either in reactions where the effect of steric hinc
could actually be expected. This concerns benzoylation resulting in the benzoyl d
tive 2, as well as diazotization. Coupling reactions of solutions of this diazonium
with malonic dinitrile and ethyl cyanoacetate giving the hydrazéand4, respec-
tively, proceeded smoothly as well. Coupling with an alkali sulfite and reduction o
formed diazosulfonate by the excess sulfite gave hydrazine sulfonate, whose

* Part lll in the series Cyclocondensation Reactions of Heterocyclic Carbonyl QodmdPart I1: see réf.
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hydrolysis resulted in 2-hydrazino-3-(5-azauracil-5-yl)benzoic &)idThis compound
was subject to cyclization by boiling in an acid solution. The direction of this cyc
tion was an interesting problem, because both the closing of the indazole cycle
the case with 2-hydrazinobenzoic atidnd the closing of the cinnoline cycle, as is t
case with 5-(2-hydrazinophenyl)-6-azaurfcivere feasible. We found that the latt
pathway was preferred: 3-oxo-2,3,4,6-tetrahydro-1,2,4-triazina]gj6noline-7-car-

boxylic acid @) emerged, as evidenced by i NMR spectrum exhibiting only three
NH protons (at 11.87, 12.24 and 13.66 ppm) as singlets. The compgowas also

obtained by boiling the hydrazon8sind4 in strongly acid solutions, during which th
substances were subject to hydrolytic cleavage to give the hydrazine deriat
which underwent cyclization.

The problem of the possible cyclization of the benzoyl derivativeas also exam-
ined. As expected, cyclization to the compouhdr its 6-benzoyl derivative did no
take place even during a long-term boil in acetic acid. Boiled in hydrochloric :
however, the substance transformed readily into the derivativigile splitting off the
benzoyl group.
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Heated in an aqueous solution, the diazotized Aaichderwent facile nucleophilic
substitution giving 3-(6-azauracil-5-yl)salicylic acid)( For a comparison, 5-(2-hy
droxyphenyl)-6-azauracil6) was prepared analogously from diazotized 5-(2-ami
phenyl)-6-azauracil. For the compourid$, and7, their conformation and existence c
nonexistence of intramolecular hydrogen bonds in them were of interest. Thei
solubility only permitted the infrared spectra to be measured in the solid state
spectrum of the acidl exhibited a well-developed carbonyl! stretching band at 1 655
belonging to the carboxy group; this rather low wavenumber, as well as the occul
of broad bands at 2 562 and 2 643 tdue to the carboxy OH group stretching vibr
tions, gives evidence of a mutual bonding of the carboxylic groups in dimers. The
stretching band positions, 3 484 and 3 453'¢crdo not indicate association of th
carboxylic and/or amino groups or ionization of the latter. These conclusions are
sistent with those arrived at during the study of anthraniliccacid

The acid7 is monomeric in the solid state. This is evidenced by the high stretc
vibration wavenumber of the carboxylic carbonyl group, lying at 1 753.¢Fhis band
vanishes when the acid is converted to its salt, and intense bands due to the syr
and antisymmetric stretching vibrations of the carboxylate anion appear at 1 40
1 582 cmi*. The phenolic hydroxy group, which is bonded by a hydrogen bond tc
nitrogen atom in position 6 of the 6-azauracil ring, gives rise to a band at 3 254
Comparison with the compourl indicates that the presence of the carboxy grc
induces shifts of the bands due to the stretching vibrations of the bonded hydroxy
and of the carbonyl group to 3 268 and 1 710'¢cmespectively.

EXPERIMENTAL

The melting points were determined on a Boetius stage and are not corrected. The infrared
were measured in KBr disks and scanned on an ATl Unicam Genesis FTIR instrument. The
spectra were measured in solutions in hexadeuteriodimethyl sulfoxide on a Bruker AMX-360
trometer (360 MHz); the chemical shifts reported are in ppm. Elemental analyses were perforn
using an EA 1108 Elemental Analyser (Fison Instrument).

2-Amino-3-(3,5-dioxo-2,3,4,5-tetrahydro-1,2,4-triazin-6-yl)benzoic Adig (

Isatin-7-carboxylic acid semicarbazér(@.30 g, 5.24 mmol) was refluxed inM.NaOH (50 ml) for
4 h, after which the system was filtered and made acidic to pH 5 using acetic acid. The next ¢
precipitate formed was separated, rinsed with water, and dried &tCL10ield 1.16 g (89%), m.p.
285°C (ethanol). For gHgN,O, (248.2) calculated: 48.39% C, 3.25% H, 22.57% N; found: 48.54%
3.23% H, 22.09% N. IR spectrum: 3 484, 3 453 ¢NHB 364 (NH), 2 643, 2 562 (OH), 1 74
(C=0), 1 655 (C=0 carbonyl}H NMR spectrum: 6.61 t, 1 Hl = 7.7 (H-5); 7.34 d, 1 H) = 7.3
(H-4); 7.85d, 1 HJ = 7.4 (H-6); 12.02 s, 1 H (NH); 12.41 s, 1 H (NH).

2-Benzoylamino-3-(3,5-dioxo-2,3,4,5-tetrahydro-1,2,4-triazin-6-yl)benzoic Aid (

The compound. (73.2 mg, 0.29 mmol) was dissolved in pyridine (3 ml), and benzoyl chloride (40.8
0.29 mmol) was added. The next day the mixture was diluted with water (50 ml). The preci
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formed was filtered out, rinsed with water, and dried. Yield 86.8 mg (85%), m.p. ové€32¢hanol).
For C;H;,N,O5 (352.3) calculated: 57.96% C, 3.43% H, 15.90% N; found: 58.01% C, 3.339
15.60% N. IR spectrum: 1 742, 1 712, 1 685 (C=0), 1 624 (C=C), 770 (C-H arom.).

2-Dicyanomethylenehydrazino-3-(3,5-dioxo-2,3,4,5-tetrahydro-1,2,4-triazin-6-yl)benzoic 3cid (

The compoundL (103.1 mg, 0.42 mmol) was dissolved inmINaOH (5 ml), and NaN§X(36.2 mg,
0.52 mmol) was added. The solution was cooled to ‘@-%nd added slowly to a mixture of wate
(5 ml) and concentrated HCI (1 ml) cooled to the same temperature. After being allowed to st
an ice bath for 2 h, the system was added to a cold mixture of malonic dinitrile (51.4 mg
mmol), sodium acetate (1 g, 12.19 mmol), and NaOH (400 mg, 10 mmol) in water (15 ml)
mixture was left in a refrigerator overnight and made acidic with HCI to pH 2, and in 3 day
precipitate formed was filtered out, rinsed with water, and dried at°C2(ield 129.6 mg (95%),
m.p. 247°C (dec., ethanol). For ;gH;N;0O, (325.2) calculated: 48.01% C, 2.17% H, 30.15%
found: 47.85% C, 2.21% H, 29.91% N. IR spectrum: 2 240 (CN), 1 725 (C=0), 1 686 (C=0), .
(C=N), 768 (C—H).

2-Cyano(ethoxycarbonyl)methylenehydrazino-3-(3,5-dioxo-2,3,4,5-tetrahydro-1,2,4-triazin-6-yl)
zoic Acid @)

The compoundL (101.1 mg, 0.41 mmol) was dissolved inmINaOH (5 ml), and NaN§(36.0 mg,
0.52 mmol) was added. The solution was cooled to “@-%nd added slowly to a mixture of wate
(5 ml) and concentrated HCI (1 ml) at the same temperature. The solution was allowed to stan
ice bath for 2 h and added to a cold mixture of ethyl cyanoacetate (60 mg, 0.53 mmol), s
acetate (2 g, 24.4 mmol), water (15 ml), and ethanol (2.5 ml). The system was left in a refrig
for 4 days. The precipitate formed was filtered out, rinsed with water, and dried. Yield 143.
(94%), m.p. 247°C (dec., ethanol). For &H;,NgOg (372.3) calculated: 48.39% C, 3.25% F
22.57% N; found: 48.02% C, 3.11% H, 22.33% N. IR spectrum: 2 990 (C-H ethyl), 2 219 |
1 726 (C=0), 1 690 (C=0 carboxyl).

5-(o-Hydroxyphenyl)-6-azauracilb}

5-(o-Aminophenyl)-6-azauracil (500 mg, 2.45 mmol) was dissolved in 2% NaOH (5 ml), a
NaNG, (175 mg, 2.54 mmol) was added. This mixture was added cautiously to a 10% solut
H,SO, so that the temperature did not exceed 0E5at which the solution was stirred for an hot
The system was left in a refrigerator overnight, and the next day water was added (15 ml) &
mixture was allowed to boil for 1 h. After cooling down, the precipitate was filtered out, rinsed
water, and dried. Yield 457.2 mg (91%), m.p. 2@9(dec., water). For 1,N;05 (205.2) calculated:
52.71% C, 3.44% H, 20.49% N; found: 52.74% C, 3.23% H, 20.22% N. IR spectrum: 3 268
3 019 (C—H arom.), 1 710 (OH), 1 699 (C=0), 762 (C-H arom.).

2-Hydroxy-3-(3,5-dioxo-2,3,4,5-tetrahydro-1,2,4-triazin-6-yl)benzoic AZi (

The compound. (300 mg, 1.21 mmol) was dissolved in 2% NaOH (5 ml), and NgNID mg, 1.45 mmol)
was added. This mixture was added cautiously to a 10% solutiopS®,H5 ml) so that the tem-
perature did not exceed 0=€, at which the solution was stirred for an hour. The system was le
a refrigerator overnight, and the next day water was added (10 ml) and the mixture was allo
boil for 1 h. After cooling down, the precipitate was filtered out, rinsed with water, and dried.
182 mg (63%), m.p. 296298 (water). For GH;N;O5 (237.2) calculated: 45.57% C, 2.97% F
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17.72% N; found: 45.32% C, 2.94% H, 17.44% N. IR spectrum: 3 252 (OH), 3 023 (C-H ar
1 753 (C=0 carboxyl), 1 692 (C=CG) NMR spectrum: 7.04t, 1 H= 7.7 (H-5); 7.6 d, 1 H) = 7.5
(H-4); 7.95, 1 HJ = 7.5 (H-6); 12.16 s, 1 H (NH); 12.53 s, 1 H (NH); 11.68 brs, 1 H (OH).

3-0Oxo0-2,3-dihydro-5i-1,2,4-triazino[5,6b]indole-6-carboxylic Acid 8)

Method A A solution of the compound (1.00 g, 4.03 mmol) in glacial acetic acid (80 ml) w:x
refluxed for 40 min. After cooling down, the precipitate formed was filtered out, rinsed with w
and dried. Yield 720 mg (78%), m.p. over 320 (acetic acid). For GHgN,O3 (230.2) calculated:
52.18% C, 2.63% H, 24.34% N; found: 51.89% C, 2.59% H, 24.01% N. IR spectrum: 1 692 ((
1 661 (C=0), 1 610 (C=N)YH NMR spectrum: 7.37 t, 1 H] = 7.6 (H-8); 8.04 d, 1 H) = 7.4
(H-9); 8.14 d, 1 HJ = 7.5 (H-7); 11.55 brs, 1 H (NH); 13.24 s, 1 H (NH).

Method B A mixture of the compoun@ (200 mg, 0.57 mmol) and 20% HCI (20 ml) was refluxe
for 3 h. After cooling down, the precipitate formed was filtered out, rinsed with water, and ¢
Yield 122 mg (93%). The characteristics of the compound were as givef. sub

3-0Ox0-2,3,4,6-tetrahydro-1,2,4-triazino[5fzinnoline-7-carboxylic Acid 9)

Method A The compound (400 mg, 1.61 mmol) was dissolved in a 2.5% solution of ammonia (22
and NaNQ (130 mg, 1.9 mmol) was added. The mixture was added dropwise to a 10% HCI so
(15 ml) so that the temperature did not exceed°@-5The mixture was stirred till complete dissolutic
and allowed to stand at this temperature for 15 min. Subsequently, a solutiosB@ENa@ H,0 (3.5 g,
13.9 mmol) in water (10 ml) was added, and the mixture was allowed to stand in a refrigeratol
night. The next day the solution was heated at@@or 1 h, made acidic with concentrated HCI (10 m
and refluxed for 10 h. The precipitate which formed in several hours of standing was filtere
rinsed with water, and dried. Yield 270 mg (68%), m.p. over ¥2acetic acid). For H;NsO3
(245.2) calculated: 48.98% C, 2.88% H, 28.56% N; found: 48.57% C, 2.91% H, 28.11% N. IR
trum: 1 764 (C=0), 1 710 (C=0), 1 674 (C=Mj NMR spectrum: 7.42 t, 1 H = 7.3 (H-9); 8.10 d,
1H,J=7.4 (H-10); 8.43 d, 1 H) = 7.4 (H-8); 11.87 s, 1 H (NH); 12.24 s, 1 H (NH); 13.66 s, 1
(NH).

Method B The compound (80 mg, 0.25 mmol) was boiled in a mixture of acetic and hyd
chloric acids (5 ml each) for 11 h. The precipitate formed was filtered out, rinsed with water
dried. Yield 40.3 mg (66%), characteristics as given Aub

Method C Compound4 (110 mg, 0.3 mmol) was treated as ®ibYield 50.1 mg (69%), charac-
teristics as sul.
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