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Condensation of 4,9-dloxopiperldine[2,3·g]-1,2,3,4 6,7,8,9-octabydroquinolloo
qulnone (1) witb aromatic aldehydes yielded tbe corresponding 3,3-bis-benzylidene 
derivatives (la- f). Interaction of la- f with bydrazines, hydroxylamine, urea and 
thiourea afforded a oew bis(pyrazollno-, 4a - f, Sa- f ; isoxazolino- Cia - f ; pyrimidine 
and/or pyrimidine~tbione, 7a- f. Sa- f) derivatives, respectively. 

IN contmuat10n to our previous work on the hetero
cyclic nitrogen compounds1 - .. and in view of their 
various uses11 , bis-pyrazolines, isoxazoline, pyrimi-

dine and pyrimidme-thiones (3 -7a·f) in conjunc
tion With 4,9-dioxopiperidino[2,3-glhydroquinolino
quinone were prepared. 

Results aod Discussion 

4,9 ·Dioxopiperidino[2,3-g ]-1,2,3,4,6, 7,8,9-octa
hydroquinolinoquinone (1) was prepared by 1.4-
cyclocondensation reaction of p-benzoquinone with 
P·alanine in ethanol8 (Scheme 1 ). The structure of 
1 was confirmed by the elemental analysis, ir and 
pmr spectral data. 

Condensation of 1 with the appropriate aromatic 
aldehydes proceeded smoothly in dry alcohol using 
piperidine as catalysis to yield the corresponding 
3,3-bis-arylideno[2,3-g ]-1,2,3,4,6,7,8,9- octahydro
quinolinoquinone (la- f). 

The presence of <,P-unsaturated carbonyl group 
in compounds :Za- fled to their reaction with hydra
zincs according to the reported methods8 • Thus, 
the interaction of la- f with hydrazine hydrate 
in dry alcohol in the presence of glacial acetic 
acid afforded the corresponding bis-N-acetylpyra
zolino [3,4-c, 3,4-c]pipendino'[2,3-g]-1 ,2,3,4,6,7,8,9-
octahydroquinolinoquinone (3a-f). However, the 
reaction of la-f with phenyl hydrazine gave bis
N-phenylpvrazolino analogues (4a- f) under the 
influence o'" pjperidine catalysis. 

Also, the activation exerted by the carbonyl 
group on the exocychc double bond in 2a- f renders 
them available for the addition of various amino 
compounds, e.g. hydroxylamine hydrochloride, 
urea and thiourea. Thus, interaction of 2a- f with 
two mole-equivalent of hydroxylamine hydro
chloride in ethanolic sodium hydroxide solution 
gave the corresponding bis-isoxazolino[3,4-c, 3,4-c]
piperidino[2,3-g]- 1 ,2,3, 4,6, 7 ,8,9-octahy droq uinolino
quinone (5a-f). whereas the interaction of :Za-f 
with bimolar ratios of urea and/or thiourea in 
ethanol containing hydrochloric acid gave the corres-
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ponding bis -pyrimidine ( pyrimidinethione) [3, 4· c, 
3,4- c]piperidino[2,3-g]-1,2, 3,4,6, 7,8,'9-octahydro
quinohnoquinone 6a- f and Sa-t respectively 
(Scheme 1). 
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2-7; a. Ar=00 H 5 , b: Ar=p-OOH 1 -C0 H4 , c; At= 
j)·N(OH1 } 0 -06 H4, d, Ar=!J·OH -c.H •. e; Ar=o-OR-00 H., 
f. Ar=f1·N0,.-00 H 4 • 

Scheme 1 

Structures of compounds 1- 7 (Table 1) were 
confirmed by elemental analysis, ir and pmr spectra. 

The antibacterial and antifungal activities of 
some of the selected compounds, 1.e. 2- 7 (a, c, f) 
dissolved in ethylene glycol, were determined using 
filter paper disc method8 against bacteria Bacillus 
stearetherophil and serratia and fungi Aspergillus 
and Penicillium species. The inhibition zones of 
all the compounds were found in the range 
6-16mm. 

Structure-biological activity relationship of fused 
pyrazolines, isoxazolines and pyrimidines (3 -7) 
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TABI.lt 1-PS:YSICAL DATA OJI CoMPOUNDS 2-7* 

Com pd. M.p.** YiPld Mol. Colour 
no. "C % formula 

Za 168 2R c •• u •• N.o. Pate brown 
2b 11)0 20 CuiL12N,O. DePp brown 
2c so 6\1 CaoHoeN•O• Shiny deep brown 
Zd 250 S'J n,.H19N.Oe Deepbtown 
2e 140 ll5 Culf18N,O. Shiny brownish "Violet 
2f 113 6'1 o,.H,.N .. o. Shiny dPep brown 
3a 230• fill o .. H,nNaO• Infense brown 
3b 'JOI)b 29 C80ff 80N eO• Pale brown 
3c 211!• 83 a •• H.,.N.o. Pale yellowish green 
3d 2I3b 4'l 0 0 aff,.N,.n. Pale brown 
3e 195b 25 c •• TT •• w.o. neep brown 
3f 2'106 2q n,.HuN9 0., Deep yellowish green 
4a 200b 55 C3 ;H, 0 Nn0• Deep brown 
4b 18Sb 62 o • .,H •• N.o. Sblny deep brown 
4c 215b 83 CuH 4 .,NoO• Pale brown fine 
4d lSOb 60 OuH1 .,N8 0• Deep brown 
4e HlO" !l5 c •• H • .,N.o. Deep brown fine 
4F 150• IllS OaaH,..N.06 Reddish fine 
Sa 2608 50 o .. H • .,N.o. Intense brown 
Sb 1!50" 3'> CuH,,N,.O~ Pale brown. 
Sc 2so• 'JI! c.,;R10N.o .. Intense brnwn 
Sd 8106 25 c~.n.,N.o. Deep brown 
Se 2458 27 C,.H, 0 W .. O. Shiny pale brown 
Sf 2008 20 c2.H,.N,.o. Deep brown 
6a 280"' :l!J 0,"H• 2No04 neep hrown 
6b 225 .. 27 O,oH,.N.o. Intense brown 
6e 240b 21 n •• H,,N.o. Shinv brown 
M 190" 37 c,_H,~N.o. Pale brown 
6e 21'2"' fl5 c •• H.,N.o. Grey 
6F \l'!Ob \l'l (' 10R 20No0,. Pa.lo brown 
7a 2908 25 O,"TT .. N".R,O, Intense brown 
7b 2208 9'1 C, 0H,.N.~,O .. Intense -brown 
7e 2\1'18 20 c,,H •• N.s.o. Pale brown 
7d 2008 23 CuH,,N.s,o_. Deepbr.,wn 
7e 2398 29 CuH,,N.s,o. Shiny brown 
7f 250" 20 C, 0 H 20NsS,00 Yellowish green 

*All compounds gavo satisfactory C. Rand N analyses. 
**oolvent for orysta.llisa.tion : Beth&nol : bmetha.nol. 

was demonstrated relative to the parent 3,3-bis
arylideno-4,9-dioxopiperideno[2.3-g 1-1,2,3,4,6,7,8,9-
octahydroquinolinoquinones (2a, e, f). Thus, the 
parent compounds (2a. c, f) are ~ore potent again~t 
bacteria (7- 16 mm) and fung1 (6- 10 mm). It ts 
quite obvious that the presence of electron-donating 
or -withdrawing groups (2c or 2f) increases the 
activity more than the unsubstituted (2a). Also, 
inserting a pyrazolino moiety to the parent 2a to 
give 3 causes lowering in the biological activities. 
Thus, bis-N-acetylpyrazolino derivatives (3a, c, f} 
destroy completely the biological activity, but those 
of bis-N-pbenylpyrazolino analogous {4a, c, f) 
slightly inhibit the activity. On the other hand, 
insertion of bis-isoxazolino and/or pyrimidino 
moieties (5 -7a, c, f) to the parent compound 
(2a, c, f) completely destroys the biological activity, 
while pyrimidinethiono analogous slightly inhibit 
the activity especially those containing p-N09 subs
tituent (7f). 

Experimental 

All melting points are uncorrected. The ir 
spectra were recorded on a Perkin-Elmer 127 B 
spectrophotometer and pmr spectra on a EM 390 
(90 MHz) spectrometer. 

4,9-Dioxopiperideno[2 3-g] -1,2,3,4,6,7,8,9-octa
hydroquinolinoquinone (1) : A mixture of p-benzo
quinone (3.2 g, 3 mol) and P-alanine (1.7 g, 2 mol) 
was refluxed in ethanol (40 ml) for 50 h on a water
bath. The reaction mixture was then filtered while 
hot to remove the unreacted materials. The filterate 
was poured in ice-water mixture with stirring 
vigrously for 15 min and left aside for 3. 5 h at room 
temperature. The resulting deep brown solid was 
filtered, washed several times with water, dried and 
crystallised from ethanol, (11°-b), m.p. 210° (Found: 
C. 58.6; H. 4.1 ; N, 11.4. C 18H 1 0N110~ requires: 
C, 58.5 ; H, 4.1 ; N. 11.4%) ; vm., {KBr) 3 490 (NH\ 
l 735 (C=O) and I 610 cm-" (C=C conj.) ; 
tJ{DMSO) 5.65 (2H, s, 2NH exchangeable with D 110), 
3.6 (4H, t, 2CH9 joined to nitrogen) and 3.75 (4H, 
t, 2CHs joined to C=0) 0 • 

Bis-arylideno-4,9-dioxopiperideno[ 2 ,3-g]-1 ,2 }.4,6, 
7 8 9-octahydroquinolinoquinone (2a -f) : A mtxture 
of '1 (0 2 g, 0.01 mol) and the aromatic aldehyde 
(2 mol) was dissolved in ethanol (20 ml) containing 
piperidine ! I ml) and refluxed for 29-:.35 h. The 
reaction mtxture was then filtered while hot, con
centrated and allowed to cool at room temperature 
for overnight. On addition of petroleum ether 
60-80° a resinous material was separated and 
triturat~d with water. The resulting solid was 
filtered, washed several times with water, dried and 
crystallised from methanol : Zc. vm.,. (KBr) 3 240-
3 500 (NH) 1 600-1 665 (C=C conj. with C=O), 
1 720 {c::'o) and 700 em-" (Ar-disubstituted) 8 ; 

8 (DMSO) 6.8-9.8 (8H, m, ArH), 6.5 (2H. s, 2.x.NH 
exchangeable with D 110), 3.6 (4H. s, 2 x C!fs JOined 
to nitrogen), 6.8 (2H, s, 2xCH olefimc) and 3.1 
(12H, s, 4 x CH8 joined to nitrogen) 9 • 

Bis-N-acetylpyrazolino[3.4-c ; 3',4'-c]piperideno-[2, 
3-g]-1,2.3,4 6,7.8,9-octahydroquinnlinoquinone (3a-p : 
A mixture of Za-f (0.01 mol) and hydrazme 
hydrate (0.02 mol) in ethanol (20 ml) contain~ng 
acetic acid (I ml) w-as refluxed for ~9-23 h. lhe 
reaction mixture was then filtered whtle hot, concen
trated to one-third of its volume, poured in ice
water mixture with vigrous stirring and left over
night at room temperature. The resulting solid 
was filtered, washed several times with water, dried 
and crystallised from proper solvent : 3c. vm.,. 
(KBr) 3 300-3 450 {NH), 1 520- t 575 (C- N), 
1 735-1 745 (C=O) and 700 cm-1 (Ar-disubs
tituted}8 ; 4 (DMSO) 6.95 8.6 (8H, m, ArH), 1.4 
(4H, s, 2xCH11 joined to nitrogen), 3.65 (2H, br, 
2XNH exchangeable with DsO), 3.15 {ISH, s, 
2xCOCH8 , 4xCH8 joined to nitrogen) and 6.85-
6.90 (4H, m. pyrazolone protons} 0 • 

Bis-N~phenylpyrazolino[3,4-c; 3',4'-c]piperidino
[2 ,3-g]-1,2 ,3,4,6,7 ,8,9~octahydroquinolinoquinone ( 4a
f) : A mixture of Za- f (0.01 mol) and phenyl
hydrazine (0.02 mol) was dissolved in ethanol 
{20 ml) containing piperidine ( I ml) and refluxed 
for 17-25 h. The reaction mixture was then 
filtered while hot, concentrated to one-third of its 
volume, poured in ice-water mixture with stirring 
for 40 min and left overnight at room temperature. 
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The resulting solid was washed several times with 
water, dried and crystallised from the proper 
solvent : 41, Vmu: (KBr) 3 300- 3 450 (NH), I 520-
l 575 (C=N), 1 735-1 745 (C=O) and 700 cm- 1 

(Ar-substitution) 8 ; a (DMSO) 6.95-8.6 (18H, m. 
ArH), 1.4 ( 4H, s, 2 x CH9 joined to nitrogen), 3.65 
2H, br, 2 x NH exchangeable with 0 90) and 6.85-
6.90 (4H, m, pyrazolone protons)•. 

Bis-isoxazolino[3,4-c ; 3',4'-c]piperideno[2,3-g)-
1,2,3,4,6,7,8,9-octahydroquinolinoquinone (5a- f) : A 
mixture of 2a-f (0.01 mol) and hydroxylamine 
hydrochloride (0.02 mol) in ethanol (20 ml) con
taining 2% sodium hydroxide (1 ml) was reftuxed 
for 21-23 h. The reaction mixture was then 
filtered while hot, the filterate concentrated to one
third of its volume, poured in ice-water mixture 
with ~tirring for 15 min and left overnight at room 
temperature. The resulting solid was washed several 
times with water. dried and crystallised from 
ethanol : 5f, llmoz (KBr) 3 350-3 400 (NH), 1 540 
(C=N), 1 680-1 630 (C=O) and 700 cm-1 (Ar
substitution)8; a (DMSO) 8.35-8.75 (8H, m, ArH), 
7.8 (4H, m, isoxazolone protons), 3.5 (2H, br, 2x NH 
exchangeable with 0 110), 1.2-2.1 (4H, s. 2xCH11 

joined to nitrogen) 11 • 

Bis-pyrimidino and/or pyrimidine thiono£3.4-c; 
3'4' -c]piperideno{2 ,3-g]-1 ,2,3,4,6,7,8,9-octahydroqui
nolinoquinone (6a- f. 7a- f) : A mixture of an 
ethanolic solution of Za-f (0.02 mol), urea and( 
or thiourea (4 g) and concentrated hydrochloric 
acid (20 ml) was refluxed for 12-18 h. The 
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reaction mixture was then filtered while hot, allowed 
to cool and neutralised with 5N NaOH. The result
ing solid was washed several times with water, dried 
and crystallised from the proper solvent : 6f and 7f, 
Vmaa (KBr) 3 390-3 450 (NH), 1 540 (C=N), 1 720 
(C=O for pyrimidine) and 1 350 cm-1 (C=S for 
pyrimidine thione) 8 : c5 (DMSO) 6.9-8.4 (8H. m, 
ArH). 3.1-4.2 (4H. br, 4xNH exchangeable with 
0 8 0), 0.6-2.1 (4H, s, 2CH8 joined to nitrogen) and 
3.5 (4H, m, pyrimidine protons) 9 • 
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