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Abstract - Derivatives (5-7) of a new heterocyclic system containing the
pyrimidol[2,1-alphthalazine skeleton were obtained by condensation of
phthalic anhvdride with the appropriate hydrazides (2-4)}. Moreover the
preparation of 9-substituted 1H-pvrazolol3'.4':4.5Ipyrimidol(Z2,1-g1(!,2,41-

triazoloi{4,3-clphthalazin~12-ones (20) and (21) is described.

. 1.2 . L.
In previcus papers we reported the svnthesis of polvheterocycles containing the
pyrimidel2, 1-alphthalazine skeleton in expectation of some biclegical activities.
Following this research line, we describe here & saynthesis of new heterocyclic

svstems corresponding to the general formulae {(A) and (B):
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The preparation of the (A) type compounds (5-7) was carried out in an analogous
way to that described by u9.1’z The condensation of phthalic anhvdride (;5 with
the hydrazides (2),(3),(4) in DMAC gave the pyrazelof3',4’:4,5)lpyrimidol2,1-alphtha-
lazinediones (5),(6),(7> and 5-aminopyrazole-4-[N-(1,3-dihydro-1,3-dioxo-2Hisoin-
dol-2-yl)lcarboxamidesy (8),(9),(10), respectively {(Scheme 1). The carboxamides (8,9,
10) were transformed into compounds (5,6,7), respectively, by heating in t,62-di-
chlorobenzene in the presence of DBU. In an alternative synthetic route, the con-

densation of MN-aminophtalimide (11) with the 5-amino-l-phenvlipyrazcle-4-carbonyl
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chloride (12) in benzene gave intermediate (10) whose subsequent cyclization afforded
the 1li-phenyl derivative (7). Thisé alternative synthetic pathway supports the
structures of compounds (7} and (10) and alsc compounds -(5.6. and 8,9). The
structure of the heterocycles (5-7) and carboxamides (8-10) was ascertained by ir,

1 .
H-nmr, electron impact mass spectra and elemental analyses.
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The reaction of compounds (6) and (7) with phosphorus pentachloride gave the
corresponding 5-chloro derivatives (16) and (17), identical to these obtained by the
condensation of the esters (13) and (14) with 1,4-dichlorophthalazine (15),
respectively (Scheme 2). Analvtical and spectral data of the S5-chloro derivatives (16}
and (17) are in agreement with the proposed structures. Under reaction conditiong
adopted for 1il-methyl (6) and li-phenyl (7> derivatives, the I1-unsubstituted

compeund (5) was not chlorinated with phosphorus pentachloride.
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Moreover, the reaction of the B-chlore derivatives (16} and (17) with hydrazine
hydrate gave the 5-hydrazino derivatives (18} and (19) whose heating with triethyl
orthoformate furnished the pyrazoloi3',d' 14,51pyrimidol2,1-al(1, 2, 41triazolol4, 3~¢cl=

phthalazin-12-one (20) and (21), respectively (Scheme 3), The ir sgpectra of these
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pentacycles (20 and (21) showed the strong carbonyl absorption bands at 1735 cm
=1 . . .
and 1740 cm , respectively. Their electron impact mass spectra showed the intense

molecular ion peaks at m/z 291 and 353, respectively.
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EXPERTMENTAL

All melting points were taken in open capillaries using a Gallemkamp melting point apparatus wikth a digital
thermometer MFB-595 and are uncorrected. The ir spectra were recorded with & Perkin-Elmer 281 spectrophotometer
in KBr disks. Elemental anmalyses for C, H and N were obtained on a Carlo Erba 1106 analyzer. The low resolution
mass spectra were recorded by direct insertion into ion source on a YG-2ABZSE mass spectrometer under the
following conditions:ionization energy.70 eV; source lfemperature 250-300°C; trap current 60 itA. The sample
temperature ranged from reom temperature to 300°C. The H-nmr spectra were recorded in DMSO-d, on Bruker AC-80
spectrometer operating at 250.13 MHz. Chemical shifts are reported in & ppm from OMSO as internal standard.
General procedure for the preparation of the derivatives of pyrimidol2,1-alphthalazine-5,8-diones (3,6, and 7)
amd of the carboxamides (8,9, and 10). 5

A solution of the requisite derivatives (2),(3) or (4 )(0.02 mol) and phthalic anhydride (1) (2.9 g. 0.02 mol)
in 20 ml of DMACCH, ¥-dimethylacetamide) was heated at reflux for 2 h. After cooling, the precipitate was
filtered off, washed with ethanol, dried and recrystallized from the appropriate solvent. The carboxamides (8,9
and 10) were isolated from the reaction filtrates by dilution with water, and collected, washed with ethanol,
dried and recrystallized from appropriate solvent.

6H,11 H#-Pyrazolol3',4" :4,5)pyriaidol2, 1-alphthalazine-5,8-dione(5) . 4

This compougd was obtained as white needles in 30% yield, mp>340°C(DMF); ir: o J100(NH), 1690(C0} cm ; ms:
(n/z) 253(M ); Anal. Calcd for C12H?N502: C,56.91; H,2.78; N,27.65, Found: C,56.50; H,2.60; N,28.00.
11-Methyl-6/#pyrazololl’, 4’ :4,5]pyrimidol2, 1-alphthalazine-5,8-dione($).

This compoul'n{j was obtained as fhite needles in 30% yield, mp 309-310°C{dioxane}; ir: 4 3100{NH}, 1715 and
1665(CHY cm ~ ; ms: {m/z)} 267(M ); Anel. Calcd fer C13H9N502: C.58.42; H,3.39; N.26.20. Found: C,58.40; H,3.25;
N,26.70.

11-Phenyl-6/-pyrazolol 3’ 4" ; 4, Slpyrimidol2, 1~ alphthalazine-3, 8-dione(7) .

This compouﬂj was obtained as, white powder in 35% yield, mp 274-275°C(dioxane); ir: % 3108(NH), 1730 and
1660(C0Y cm ; ms: (m/z) 329(M ); Anal. Calcd for C__ H N O_: C.65.65; H,3.36; N,21.26. Found: C(,65.55; H,3.34;
181152

N,20.75.

S5—Amiropyrazole—4-I N-(1, 3-dihydro-}, 3-dioxo-2}F-isoindol-2-y1) Jearboxanide (8) .

This compound was obtained as white E?uder in 50% yieldi mp, 273-275°C (decompt.) (ethanol); ir: 4 3480, 3370 and
3270(NH), 1800, $730 and 16604CD) cm ; ms: (m/2) 271¢M ); H=-nmr: 5.86(s, 2H, NH_ ), 7.88(s, 1H, pyrazole C_-H),
7.91=7.99(m, 4H, L H ), 10.4%(s, 1H, NHCOY, 11.99(s, 1H, pyrazole N1—H); Anal.ztalcd for C12H9N503: £,53.13;
H.3.34; N,25.82, Found C,53.25; H,3.30; N.25.85.,

S-fmino-1-sethyl-pyrazole-4-I ¥-(1,3-dihydro-t, }dioxu-zﬂ-isoirdol-z-ylieai'boxuide(_9) .

This compound was obtained as uhite_’uouder in 40% yigld, mp 272-273°C(dioxane); ir: & 3430, 3280,3220 and
3160CNH), 1795, 1740 and 1650(C0Y cm ; ms: (p/z) 285(M }; H-nmp: 3.54(s, 3H, EH:«])’ 6.27(s, 2H, NHZJ, 7.78¢(s,
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1H, pyrazole € _-H), 7.94=7.99(m, 4H, C H ), 10.51(s, 1H, NHCO); Anal. Calcd for C __H N O _: C,54.73; H,3.88;
N.24.55. Found. C,54.25; H,3.80; N,?.‘d.3£‘i’.d 13ns3
S5-Amino-1-phenyl-pyrazole-4-[ A-(1,3—dihydro-1, 3-dioxo—2- isoindol-2-yl)carboxaaide (10) .
This compound was obtained as uhite_ owder in 50% yigld, mp 253-255°C(ethanol); ir: o 3480, 3440, 3350 and
3260(NH}, 1790, 1740 and 1670(C0) ca ; ms (m/Z) 347(M ); H-nmr: 6.43(s, 2H, NH_ ), 7.38-7.46 and 7.50-7.58(m,
SH, C I-FS) 7.91-8.01(m, 4H, C H ) 8.07(s, 1H, pyrazole £ _-H), 10.72(s, 1H, NHCO): Anal. Calcd for E1BH13N503:
C,62.£4; H,3.77; N,20.16. Found: C,61.75; H,3.65; N,19.80.
Cyclization of carboxamides (8,9 and 10) to compounds (5,6 and 7).General procedure.
A mixture of the appropriate carboxamides (8,9 or 100 (0.01 mol), 1,2-dichlorobenzene (5 ml) and DBU
(1,8-diazabicyclol5.4.0lundec-7-ene) (0.1 ml) was heated in am oil bath at 180°C for 2 h. After cooling, the
solid was collected, washed with ethanol, dried amd recrystallized from suitable solvent to give compounds
(5,6, and 7), respectively.
Synthesis of S-omino~1-phenyl-pyrazole-4-[N-(1,3-dihydro-1,3~di 2H-150indol-2-y1 Yearboxamide(10) .
A mixture of 5-amino-1-phenyl-pyrazole-d-carbonyl chloride(12) (2.2 g, 0.01 mol) and A-aminophthalimide(11)
(3.2 ¢, 0,02 mol) in dry benzene (20 ml) was refluxed for 6 h. After cooling, the solid was collscted, washed
with benzene and recrystallized from ethanol to give compound (10) ¢ 0.8 g, yield 25%).
General procedure for the preparation of S-chloro-84#-pyrazolof3',4":4,51pyrimidol2,1~-a)lphthalazin-8-ones (16)
and (17). 7 g g
flethod A. A nixture of the appropriate amino ester (13 or 147} (0.02 mol} and 1,4-dichlorophthalazine (15) (2.0
g, 0.0 mol) was heated in an o0il bath at 160°C under stirring until the evolution of hydrogen chloride was
completed. After cooling, the reaction mixture was trested with a small amount of warm ethanol and filtered. The
solid collected was poured into 5% sodium hydrogen carbonate (100 nl) and filtered off. After washing with
water, the solid was collected, dried and crystallized froe appropriate solvent,
- m(16}. This compnund was obtained as yellow powder in 40% vield, mp 309-310°C(dioxans); ir: ¥ 1735(C0)
cn ; ms: {(o/z) 285(M ); Anal. Caled for C13HSN 0C1: C,54.65; H,2.82; N,24.51. Found: C,54.90; H,2.90; N,24.30.
- md(17)_ This cogpound was obtained as yel?ou crystals in 55% yield, mp 248-249°C(dioxane); ir: ¥ 1735(CO)
cn ; ms: (m/2) 347(M ); Anal. Caled for C1BH1 N_OC1l: C,62.%6; H,2.89; N,20.13. Found: C,62.35; H,2.90; N,20.20.
Method B. A mixture of the appropriate compoung ?Q or(?) (0.01 mol) and phopsphorus pentachloride (10.4 g, 0.05
mol) was heated in ap oil bath at 210°C for 6 h. The cooled reaction mixturs was then poured onto crushed ice
and the resulting suspension neutralized with 10% sodium hydroxide. The residue was filtered, washed with water,
dried and crystallized from sppropriete solvent to give compounds (16 or 17).
General procedure for the preparation of 5-hydrazino-84-pyrazolel3',4":4,51pyrimido{2,1-glphthalazin-8-ones (18)
and (19).
A mixture of 5-chloro derivative (16 or (17) (0.01 mol) and hydrazine hydrate (5.0 g, 0.1 mol) in dioxane (20
nl) was heated under reflux for 2 h. After cooling, a solid was collected, washed with ethanol, dried and
crystallized from appropriate solvent.
Compound(18) . This compound was obtained as yellou_(frystals in 30% yiel+d, pp 313-315°C (decompt.} (¥, Mdimethyl-
formamide); ir: o 3290 and 3260(NH), 1725¢(CO) cm ; ms: (m/2) 281(M }; #&nal. Calcd for C13H”H70: C,55.5%;
H,3.94; N,34.85. Found: C,55.20; H,4.00; N,34.50.
Compound(19). This compound was obtained as yello_ul crystals in 30% y_ield, mp 290°C (decompt.) (N, A-dimethyl-
formamide); ir: v 3330 and 3300(NH), 1700¢CO} em ; wms: {(m/2) 343(M ); Ansl. Caled for CwH”N?O: C,62.96;
H,3.81; N,28.55. Found: (,63.15; H,3.73; N,28.60.
General procedurs for the preparation of 12Mpyrazolo{3',4':4,5)pyrimidof{2,1-581{1,2,4)triazolol4,3-cIphthala-
zin-12-ones (207 and (21).
A mixture of 3S-hydrazino derivative (18) or (190 (0.01 mol) and triethyl orthoformate (5 ml, 30 mmol) was
refluxed for 3 h. After cooling, the solid was collected, washed with ethanol and crystallized from appropriate
solvent.
Coapound(20), This compound was obtained as orange powder in 40% yield, mp 270-271°C(ethancl/dioxane); ir: o
1735(C0) cm ; ms: (m/z) 291(M ). Amal. Caled for CMH9N7D: C,57.73; H,3.11; N,33.66. Found: C,57.69; H,3.13;
N,33.48.
Conpwrd(_z_lz This compound was obtained as orange powder in 35% yield, mp 263~264°C(ethanocl/dioxame); ir: ¥
1740(COO cn ; ms: (m/2) 353{M ); Anal. Calcd for CWH“N?U: C,64.58; H,3.13; N,27.74. Found: C,65.07: H,3.17;
N,27.89.
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