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Abstract - Derivatives (5-2) of a new heterocyclic system conta ining the  

pyrimidoI2.1-alphthalazine skeleton were obtained by condensation of 

phthal ic  anhydr ide  with t h e  appropr ia t e  hydrazides  (&!I. Moreover the  

preparat ion of 9-substi tuted 1Kpvrazo lo [3 '  .4' :4.51pyrimido[Z, 1-a111,2. 41- 

triazolol4.3-clphthalazin-12-ones (20) a n d  (21) is described. 

1 . 2  
I n  previous  papers  we reported t h e  syn thes i s  of polyheterocycles containing the  

pyrimidol2.1-alphthalazine skeleton i n  expectation of some biological  ac t iv i t i e s .  

Following t h i s  research l ine ,  we desc r ibe  here a synthesis of new heterocyclic 

systems corresponding to the  general  formulae ( A )  and (B):  

The p repara t ion  of the (A) type compounds ( ? - I )  was carr ied  out i n  a n  analogous 

way to t h a t  described by u s .  The condensation of phthal ic  anhydr ide  (1) with 

t h e  hydraz ides  (2). ( z ) ,  ( 2 )  i n  DMAC g a v e  the  pyrazolo[3' .4 '  :4.5lpyrimidol2.1-slphtha- 

lazinediones 1 ,  , (1) and  5-arninopyrazole-4-[N- (1.3-dihydro-l , 3-dioxo-2hLisoin- 

dol-2-yl) lcarboxarnides ( 4 ,  , respectively (Scheme 1 ) .  The carboxamides (g,?, 

10) were transformed in to  compounds (?,$,?). respectively, by hea t ing  i n  1.2-di-  - 

chlorobenzene in  the  presence of DBU. I n  a n  a l ternat ive  syn the t i c  route,  the con- 

densat ion of Waminophtalimide ( g )  with the  5-amino-1-phenylpyrazole-4-carbonyl 
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chloride (12) i n  benzene gave intermediate (10) whose subsequent cyclization afforded 

the l l -phenyl  derivative (1. This a l t e rna t ive  synthetic pathway supports the 

s t ructures  of compounds (Z) and (10) and also compounds 4 and g , p .  The 

s t ructure  of the heterocycles (5-1) and carboxamides (E-10) was ascertained by i r ,  
1 
H-nmr, electron impact mass spectra and elemental analyses.  

&NNH2 +c'Ocv -10 

"2N I 
benzene DBU 11.2-diclorobenzene 

0 
C6H5 2. 5. 8 R: H  

11 12 
3. 6 . 9  R = C H 3  

4 .  7.10 R=CgHg  
Scheme 1 

The reaction of compounds (4) and ( I )  with phosphorus pentachloride gave  the 

corresponding 5-chloro derivatives (g) and (17). identical to those obtained by the 

condensation of the esters (13) and (14) with 1,4-dichlorophthalazine (15). 

respectively (Scheme 2 ) .  Analytical and apectral  da t a  of the 5-chloro derivatives (16) 

and (12) a r e  i n  agreement with the proposed structures.  Under reaction conditions 

adopted for 11-methyl (6) and l l -phenyl  (2) derivatives.  the ll-unsubstituted 

compound (5) was not chlorinated with phosphorus pentachloride. 

16.17 

Scheme 2 

Moreover, the reaction of the 5-chloro der ivat ives  (16) and (12) with hydrazine 

hydrate  gave  the 5-hydrazino derivatives (x) and (19) whose heating with t r ie thyl  

orthoformate furnished the pyrazoloI3' , 4 '  :4,5lpyrimidol2,1-a111,2,41triazoloI4,3-~l- 

phthalazin-12-one (20) and (g), respectively (Scheme 3) .  The i r  spectra of these 
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-1 
p e n t a c y c l e s  (20) a n d  (21) s h o w e d  the strong carbonyl absorption b a n d s  a t  1735 c m  

-1 
a n d  1740 c m  , respectively. T h e i r  electron i m p a c t  m a s s  spectra s h o w e d  the i n t e n s e  

m o l e c u l a r  ion p e a k s  at m / z  291 and 353, r e s p e c t i v e l y .  

1 6 . 1 8 . 2 0  R =  CH3 

S c h e m e  3 1 7 . 1 9 .  2 1  R z  C6H5 

~ I r n R L  
A11 melting points  uere taken i n  open c a p i l l a r i e s  using a Gallemkamp melting point apparatus with a d i g i t a l  
thermometer RFB-595 and a r e  uncorrected. The i r  spectra  were recorded v i t h  a Perkin-Elmer 281 spectrophotometer 
i n  KBr disks. Elemental analyses f o r  C, H and N uere obtained on a Carlo Erba 1106 analyzer. The lou reso lu t ion  
mass spectra  were recorded by d i r e c t  inse r t ion  i n t o  ion source on a VG-2AB2SE Bass spectrometer under t h e  
following condit ions: ionizat ion energy!70 eV; source emperatwe 250-300°C; t r ap  current  60 PA. The sample f 
temperature ranged from roan temperature t o  300°C. The H-nmr spec t ra  were recorded i n  DtlSO-d on Bruker AC-80 

6 
spectrometer operating a t  250.13 NHz. Chemical s h i f t s  are  reported i n  6 ppm from OMS0 as i n t e r n a l  s tandard.  
Gsmral pmeadure for the  preparat ion of the derivatives of ~ri.idol2,1-alphthalarim-5,Mioms (5.5, and I )  
and of the esrbmaides (IJ.9, and @). 

3 4 5 
A solut ion of the requ i s i t e  de r iva t ives  (Z ),(2 o r  (4 )(0.02 mol) and phthal ic  anhydride (1) (2.9 g. 0.02 mol) 
i n  20 n l  of DMRC(N,#dimethylacetamide) was heated a t  ref lux f o r  2 h. After cooling. the p rec ip i t a te  was 
f i l t e r e d  o f f ,  washed with ethanol ,  dr ied and rec rys ta l l i zed  from the appropriate  solvent .  The carboxamides (_8.! 
and g) "ere i so la ted  f r m  the reac t ion  f i l t r a t e s  by d i lu t ion  with water, and col lected,  washed v i t h  ethanol .  
dr ied and rec rys ta l l i zed  from appropriate  solvent .  
6H.11 ICF'yrazoloC3' .4' :6,51~ri.ido12,1-elphthalazim-5.8-dime(~). 

-1 
This compouyd was obtained a s  white needles i n  30% y ie ld .  mpr340°C(DNF); i r :  V 3100(NH), 1690CO) cm ; a s :  
h / z )  253(ll ) )  Anal. Calcd f o r  C H N 0 : C.56.91; H,2.78; N.27.65. Found: C.56.50; H.2.60; N.28.00. 

1 2 7 5 2  
Il~thyld~aroloC3'.4':4,51~rdo[2,1-alph~im-5,M~m(~). 
This compoun was obtained a s  y h i t e  needles i n  30% yield.  up 309-310°C(dioxane); i r :  v 3100(NH). 1715 and -P 
1665cC0) cm ; ms: (m/z) 267(N ); Anal. Calcd fo r  C H N 0 : C,58.42; H,3.39) N.26.20. Found: C,58.rIO; H.3.25; 
N.26.70. 

13 9 5 2 

ll-Phs~ldH~amloI3',4':4,51~riridol2.1-alphthalari-5,Mi~m. 
This compoun was obtained as, vh i t e  powder i n  352 yield,  ap 2?4-275°C(dioxane): i r :  V 3100(NH), 1730 and -P 
1660(CO) cm ; as: ( d z )  329(n ); Anal. Calcd f o r  C H N 0 : C.65.65: H,3.36; N.21.26. Found: C.65.55; H,3.34; 
N.20.75. 

18 11 5 2 

hbi~az0la-bI#-(1,3-dihylh.ol,3-dioxo-2l+i~0indo1-2y1~ Jearboxaidd_8). 
This compound was obtained as white y d e r  i n  502 yieldi mp 273-275°C (decompt.) (ethanol) ;  i r :  v 3480, 3370 and 

1 
3270(NH), 1800, 1730 and 1660(CO) co ; s :  2 2 1  ; H-nnr: 5.86(s, 2H. NH ), 7.88(s, 1 H .  pyrazole C -H) ,  
7.91-7.99(m, 4H, C H 1. 10.49(s, 1H. NHCO), 11.99(s. lH, pyrazole N -H); Anal. '~a lcd  f o r  C H N 0 : c.53.13; 

6 4 1 1 2 9 5 3  
H,3.34; N.25.82. Found C.53.25; H.3.30; N.25.85. 
5-Aimlathyl-pyramle-t[b( l  .Mihydm-l ,+diom2l+i~0indal-2-yl)e&boxaide(~). 
This compound mas obtained a s  vh i te  owder i n  40% yield,  mp 272-273°C(dioxane); i r :  v 3430, 3280,3220 and -f + 1 
3160(NH). 1795, 1740 and 1650(CO) cm ; ms: (n/z) 285Ui ); H-nmr: 3.54(s. 3H, CH ), 6.27(s, ZH, MHz): 7.78<s, 

3 
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lH, pyrazole C -H), 7.94-7.99% 4H, C H ), 10.51(s, lH, NHCO); Anal. Calcd for C H N 0 : C,54.73; H,3.88; 
3 4 

N,24.55. Found: C,54.25; H,3.80; ~,24.39. 
13 1 1  5 3 

5-kirnl-phenvl-wirml~-ttb(l.3-di~l .Mim>Hisoindol-2yl)earbDxmde(~). 
This compound mas obtained as white order in 50% yipd, mp 253-255OC(ethanol); ir: v 3480, 3440, 3350 and -P 1 
3260(NH), 1790, 1740 and 1670(CO) en ; ns (oh) 347M ); H-nmr: 6.43(s, 2H, NH,,), 7.38-7.46 and 7.50-7.58(., 
5H, C H5) 7.91-8.01(., 4H, C H ) 8.07(s, lH, pyrazole C -HI, 10.72(s, 1H. NHCO~: Anal. Calcd for C H N 0 : 

6 4 3 
c.62.84; H.3.77; N.20.16. Found: C.61.75: H.3.65: N.19.80. 

18 13 5 3 
. .  . .  

Cyclization of earlmaidas (8.z and 10) to eo.pounds (5.6 and ?).&nerd p m h .  

R mixture of the appropriate carboxamides (i,? or 10) (0.01 mol), 1,2-dichlorobenzene (5 ml) and DBU 
(1,8-diazabicycloI5.4.0lundec-7-ene) (0.1 m1) was heated in an oil bath at 180°C far 2 h. After cooling, the 
solid was collected, washed with ethanol, dried and recrystallized from suitable solvent to give compounds 
(2,_6, and I), respectively. 
Synthesis of ~ m l - p h s ~ l - w ~ h - & t ~ ~ 1 . M h y d m l , ~ ~ 2 H i s o i n d o l - ~ l ) c a r l m a i d s ~ ~ ) .  
A mixture of 5-amino-1-phenyl-pyrazole-4-carbonyl chloride(g) (2.2 g, 0.01 mol) and Waminophthalimide(lJ) 
(3.2 g, 0.02 mol) in dry benzene (20 ml) was refluxed for 6 h. After cooling, the solid was collected, vashed 
uith benzene and recrystallized from ethanol to give compound (10) ( 0.8 g, yield 25%). 
&nerd pmcedun fur the preparation of ~~hamlo[3',4':4,51wi.ido~2,l-alphUlal~ms (16) 
and (E). 

7 8 9 
llethod A. A mixture of the appropriate amino ester (13 or 14 ) (0.02 mol) and 1.4-dichlorophthalazine (15) (2.0 - 
g, 0.01 mol) was heated in an oil bath at 160°C under stirring until the evolution of hydrogen chloride uas 
completed. After cooling, the reaction mixture was treated vith a small amount of warm ethanol and filtered. The 
solid collected uas poured into 52 sodium hydrogen carbonate (100 m1) and filtered off. After uashing with 
uater, the solid was collected, dried and crystallized from appropriate solvent. 
Cqpound(16). This co:pound mas obtained as yellou powder in 40% yield, mp 309-31O0C(dioxana); ir: v 1735K0) 
cm ; ms: (dz) 285M ); Anal. Calcd for C H N OC1: C.54.65; H,2.82; N,24.51. Found: C.54.90; H,2.90; N.24.30. 

13 8 
Cqpound(E). This coyound was obtained as yellow crystals in 55% yield, mp 248-249°C(dioxane); ir: v 1735K0) 
em ; ms: W z )  347M ); Anal. Calcd for C H N OC1: C,62.16; H.2.89; N.20.13. Found: C,62.35; H.2.90; N.20.20. 
btbd 8. A mixture of the appropriate co.b!d! &) or(l) (0.01 mol) and phopsphorus pentachloride (10.4 8, 0.05 
001) was heated in an oil bath at 210°C for 6 h. The cooled reaction mixture was then poured onto crushed ice 
and the resulting suspension neutralized vith 10% sodium hydroxide. The residue uas filtered, washed uith uater, 
dried and crystallized from appropriate solvent to give compounds (16 or Z). 
General pmcedure for ths preparation of 5-hydrazi~l4yrazoloI3s,4':4.51~i.idot2,1-alphthalarirr8mes (18) 
and (El. 
A mixture of 5-chloro derivative (16) or (11) (0.01 mol) and hydrazine hydrate (5.0 g, 0.1 mol) in dioxane (20 
n1) mas heated under reflux for 2 h. After cooling, a solid was collected, vashed vith ethanol, dried and 
crystallized from appropridte solvent. 
GnFUInd(18). This compound mas obtained as yellow rystals in 30% yiel+d, mp 313-315OC (deconpt.) (N,Wdimethyl- -7 
formamide); ir: v 3290 and 3260(NH), 1725(C0) cm ; ms: (m/z) 281(11 ); Anal. Calcd for C H N 0: C.55.51; 
H,3.94; N,34.85. Found: C,55.20; H,4.00; N.34.50. 

13 11 7 

GnFUInd(E). This compound was obtained as yello-n, crystals in 301 yield. mp 290°C (decompt.)(N,Wdimethyl- 
formamide); ir: v 3330 and 3300(NH), 1700(CO) cm ; ns: W z )  343(! ); Anal. Calcd for C H N 0: C,62.96; 
H,3.81; N,28.55. Found: C,63.15; H,3.75; N,28.60. 

18 13 7 

Gsmral pmcedura for tha preparation of 12Hpyrazolot3'.4' :4.Slwi.idot2.l-alt1,2,4l~imloIl.tclpM 
zin-12-s (20) and (2). 
A mixture of 5-hydrazino derivative (1_8) or (19) (0.01 nol) and triethyl orthoformate (5 n1, 30 mmol) was 
refluxed for 3 h. After cooling, the solid was collected, uashed uith ethanol and crystallized from appropriate 
solvent. 
Cowund(g), This compound wap obtained as orange pouder in 40% yield, np 270-27l0C(ethanol/dioxane); ir: v 
1735(C0) en-'; ms: W z )  291(fi7); Anal. Calcd for C H N 0: C,57.73; H,3.11; N,33.66. Found: C,57.69; H,3.13; 
N.33.48. 

14 9 7 

GnFUInd(g) This compound wts obtained as orange powder in 35% yield, mp 263-264'C(ethonol/dioxane); ir: v -I 
1740(CO) cn ; 0s: (dz) 353(R ); Anal. Calcd for C H N 0. C,64.58; H,3.13; N,27.74. Found: C,65.07; H,3.17; 
N,27.89. 

19 1 1  7 ' 
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