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The reaction of the arylmethyleneindanones (!)with 4-aminouracil 
or its N-methyl derivative (IV) gives new multinuclear nitrogen- 
containing systems--5- aryl- 2, 4, 6-trioxo- 1- R- 3- R'- l, 2, 3, 4, 5,11- 
hexahydro-ll-azafluoreno[3,2-d]pyrimidines (V), which are oxidized 
by chromic anhydride to 5- aryl- 2, 4, 6- trioxo-1- R- 3- R'- 1, 2, 3, 4- tetra- 
hydro-ll-azafluoreno[8,2-d]pyrimidines (V'I). The UV and IRspeetra 
of the compounds synthesized are given. 

In preceding  papers  [1, 2], one of us has shownthat  
the cyclic f l -aminovinylcarbgnyl  compound 3 -amino-5 ,  
5 -d imethylcye lohex-2-enone  (II) r ead i ly  r eac t s  with 
a ry lmethylene indandiones  (I) to form a mul t inuc lea r  
s y s t e m - - l l - a r y l - 1 ,  10-dioxo-3,  3-d imethyl -1 ,  2, 3,4,  5, 
11-hexahydroindeno [1, 2-b]quinoline (III). 
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On the bas i s  of these r e su l t s ,  we assumed that the 
4 - aminou rac i l s  IVa-IVc should reac t  s imi la r ly ,  s ince 
fo rmal ly  they also have a f l -aminovinylcarbonyl  group-  
ing. In actual  fact, the reac t ion  of IVa-IVc with the 
a ry lmethy lene indandiones  Ia - IVo gave the new m u l t i -  
nuc lea r  n i t rogen-conta in ing  sys tems  5 -a ry l -2 ,  4, 6 - t r i -  
o x o - l - R - 3 - R ' - l ,  2, 3, 4, 5, 1 1 - h e x a h y d r o - l l - a z a f l u o -  
reno[3,  2 -d]pyr imid ines  (Va-Ve).  

N 
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I a X = I t  b X = p - N O ~ ,  c X = p -  O C H  3 ; 

b R =R ' ~H,  X~p-NO2, 
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IYa R = r ' - H , b R = C H 3 ,  R'~H, CR-R'; CH3;V, VlaR=R'~X=H ' 
c R = R ' = H , X = p - O C H  3, d R : - C H ~  R ' :=X=H,  e R : R ' = C H ~ , X - H  

Probably  the 4 -aminourac i l  f i r s t  adds to the double 
bond of the ary lmethyleneindandione ,  and only then 
does cycl izat ion take place. We did not isolate the 
in te rmedia te  compounds. The condensat ion react ion 
takes place with good yields  in acetic acid. The r e a c -  
tants I a - I c  and IVa-IVc were previous ly  dissolved 
separa te ly  in acetic acid, and then these solut ions 
were mixed and heated. 

F rom 4 - a m i n o - 3 - m e t h y l u r a c i l  ( IVb)and4-amino-1 ,  
3 -d ime thy lu rac i l  (IVc) we obtained the N-subs t i tu ted  

hexahydroazof luorenopyr imidines  Vd and Ve. Com- 
pounds Va-Ve  are  stable red  c rys ta l l ine  subs tances  
which read i ly  form dark  red monosodium sal ts .  We 
assume that the sa l t s  are  formed through the N--H 
group in the dihydropyridine r ing  and the anions have 
the s t ruc ture  VII: 

�9 . H 

This is indicated by the s i m i l a r  UV absorpt ion  
curves  of compounds Va and Ve in an alkal ine medium 
(Fig. 1). Compound Ve can d issocia te  only the N--H 
bond of the dihydropyridine r ing  and therefore  its anion 
cor responds  accura te ly  to s t ruc tu re  VII. It is not ex-  
eluded that in a more  alkal ine medium compounds V a -  
Vd may also dissocia te  at the other N--H bonds~ 

Compounds Va-Ve  are  readi ly  oxidized under  the 
action of CrO 3 to the corresponding 5 - a r y l - 2 , 4 ,  5-  
t r  ioxe-1 -R-3 -R '  -1, 2, 3, 4-te  t rahydro -11 -az afluoreno [3, 
2 -d lpyr imid ines  (Via-Vie) .  In cont ras t  to Va-Ve,  these 
a re  yellow crys ta l l ine  subs tances  forming  bright  ye l -  
low monosodium sa l t s ,  except for VId and Vie. In 
these eases  the monosodium sal t  is formed at the ex-  
pense of the N--H bond of the u rac i l  r ing,  s ince 
there is no N--H bond in the dihydropyridine r ing.  The 
UV absorpt ion spec t ra  of the dihydropyridine and p y r -  
idine der iva t ives  differ markedly.  Fig. 2 gives the ab-  
sorpt ion curves  of Va and Via in ethanol and in e tha -  
nolic alkali .  

To define the s t ruc tu re ,  the IR spec t ra  of the sub-  
s tances  Va-Ve  and Via -Vie  that we had synthesized 
were also recorded.  The identif icat ion of the individ-  
ual absorpt ion bands p re sen t s  diff icult ies (Table 1). 
However, it can be seen that compounds Va-Ve  have 
spec t ra  s i m i l a r  to one another ,  and the same applies to 
compounds Via -Ve .  In the spec t ra  of compounds V a -  
Ve the three  high f requenc ies  in the 6p region (for 
example,  in the spec t rum of Va--1640, 1673, and 1710 
cm -1) mus t  be asc r ibed  to the v ibra t ions  of the c a r -  
bonyl groups of both the f i ve - me mbe r e d  and s i x - m e m -  
bered  r ings .  In the spec t ra  of Via -VIe  (with the ex-  
ception of VIc) only two such v ibra t ions  are  observed 
since,  obviously,  the bands overlap.  The r ema in ing  
bands of compounds Via -Vie  mus t  be asc r ibed  to vC____ C 
and vC~N. These fea tures  a re  in harmony with those 
of the IR absorpt ion  spec t ra  of the 1, 10-dioxo-1,  2, 3, 
4, 5, 11-hexahydroindeno[1,  2-b]quinol ines  [3] and the 
5 - a r y l - 8 ,  8 -d imethy l -2 ,  4, 6 - t r ioxooe ta -  (and - d e c a - ) -  
hydropyrimido[4,  5-b]quinol ines [4] that we synthesized 
previously .  
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200 300 400 SO0 SO0 X, n m  

Fig. I .  UV spectra of compounds Va and 
Ve in solutions (0.I m] of 40% KOH to I0 
m] of 1 • 10-4M solution of Va or Ve in 

ethanol): 1) Va; 2) Ve, 

I 
i 

Fig. 2. UV s p e c t r a  of compounds:  1) Va; 
2) Via (in ethanolic solution); 3) Va; 4) 

Via (in alkaline ethanelic solutions).  
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2,4,  6- Trioxo- 5-phenyl- 1, 2, 8, 4, 5, l l - h e x a h y d r o - l l -  azafluoreno- 
[8,2-d]pyrimidine (Va). A solution of 1.26 g (8.5 raM) of 4-amino-  
uracil in 200 ml  of glacial acetic acid was added to a solution of 2 g 
(8.5 raM) of benzylideneindandione in 50 ml of glacial acetic acid, 
and the mixture was boiled for 1 hr. After cooling, a mierocrystalline 
orange substance deposited. Yield 2.49 g (82.8~ mp 352~ (de- 
comp., from acetic acid). The substance dissolves in alcoholic alkaii 
with a violet coloration. Found, %: C 69.55; H 3.97; N 12.54. Caleu- 
Iated for C20HlsN~Os, %: C 69.97; H 3.82; N 12.24. 

2, 4, 6- Trioxo- 5- phenyl-1, 2, 3, 4-tetrahydro- 11- azafluoreno[3, 
2-d]pyrimidine (Via). With heating, 2 g (5.8 raM) of Va was dissolved 
in 120 ml of acetic acid, and a solution of CrO a in distilled water was 
added to the cooled solution until the orange coloration disappeared. 
Then more water was added until a light yellow precipitate appeared. 
Yield 0.44 g (22%), mp 834 ~ C (decomp., from acetic acid). The 
substance dissolves in ethanolic alkali with dark yellow coloration. 
Found, %: C 70.81; H 3.50; N 12.28. Calculated for C20HllNsO~, %: 
C 70.37; g 8.23; N 12.31. 

The characteristics of the other compounds synthesized are given 
in Table 2. 

Na salt of 2, 4, 6-tr ioxo-5-phenyl-1,  2, 3, 4, 5, l l - h e x a h y d r o - l l -  
azafluoreno[3, 2-d]pyrimidine. A solution of 0.23 g (0.01 mole) of Na 
in 50 ml of absolute methanol was prepared, and 3.45 g (0.01 mole) 
of Va was dissolved in it. After the solution had stood for one day at 
0 ~ C, a dark red substance deposited. Yield 8.0 g (82%). 

After recrystallizatlon from ethanol, found, %: N 11.27. Calcu- 
lated for C20HlsNsNaOs, %: N I1.50. 

Na salt of 2, 4, 6-trioxo- 5 -phenyl -1 ,2 ,3 ,4 - te t rahydro- l l -  azafluo- 
reno[8, 2-d]pyrimidine. To a solution of 0.27 g (7.9 raM) of Via in 10 
ml of absolute methanol was added 9.1 ml of the sodium methoxide 
solution prepared from 0.2 g of sodium and 50 ml of absolute methanol. 
A bright yellow substance deposited immediately.  Yield 0.21 g (73%). 
It was crystallized from water. Found, %: N 11.48. Calculated for 
C~oHIoNsNaO 3, ~]o: N 11.57. 

The UV spectra were taken in ethanol solution on an 8F-4 spec- 
trophotometer. 

The IR spectra were taken on an IK8-14 double-beam infrared 
spectrophotometer with a sodium chloride prism in the 1400-1800 mp 
region and with a lithium fluoride prism in the 8000-3500 mp region. 
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