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Synthesis and Biological Activity of New Selected DifferentHeterocyclic
Nitrogen Compounds Incorporating1,4-naphthquinone

Ali Kamel Khalafallah
Depart ment of Chemistry, Aswan Fac ulty of Sci ence, Aswan, Egypt

Condensationof 1-phenylnaphthcyclopentan-2,4,9-trione(1 1) withar omatical dehydesyieldedthecor re
spond ing 3-benzylidenedeivatives(l11ar). Interactionof 111+ with hydrazines, hydroxylamine, urea and
thioureaaf forded some new (pyrazolinelV a+, Va+, |S0xazolino Vla.+ pyrimidinone and/or pyrimidinethione,
Vllas, VI o) deriv atives, respectively. Also, aseriesof somespirocom poundscov ering -lactamsand
thiazolidinones (Xg-j, XIg-j)incor porating 1-phenylnaphthcyclopentan-2,4,9-trionewereprepared.

INTRODUCTION

Anef fi cient strat egy wasdevel opedfor synthesisof
new heterocyclicsviacyclocondensation re ac tion between
dif fer ent typesof i, B-unsat urated ketonecom poundswith
hydrazines, hydroxylamine, urea and thiourea. Also, thisan
ef fi cient strat egy ex tended toin cludeasynthesisof some
spiro com poundsviacycloaddition reaction of mono chloro-
acetyl chlorideandthioglycolic acidtothenewly synthesised
Schiff bases (1Xg-j) whichwerethe sub ject of our previ ous
studies.*” Incontinuationof our previ ouswork onthehetero-
cyclicni trogencompoundsandinview of their var i oususes
ashi ologi cal andsyntheticdrugs,®** pyrazolines, isoxazo-
lines, py rimi dines, pyrimidinethiones, B-lac tams and thiazo-
lidinones (1Va-t-V1llas, Xg-j, Xlg-j)inconjunctionwith
1-phenylnaphthcyclopenan-4,9-dionewereprepared.

RESULTSANDDISCUSSION

1-Phenylnaphthcyclopentan-2,4,9-trione (I1) was pre-
pared through thereaction of 1,4-naphthquinonewith benzyl
chlorideinthepresenceof ethyl enegly col assol vent and so-
diumbi car bonateascat alysttogive2-benzyl-1,4- naphth-
quinone(l), thenthecyclocondensationreaction of theprevi-
ously pre pared com pound (1) with monochloroacetic acid
pro ceededinthepresenceof triethylamineascat alyst af ford-
ing 1-phenylnaphthcyclopentan-2,4,9-trione (11) (Schemel).
Thestructuresofl and Il wereconfirmedby el emental anal y-
sis, IR and *H NMR spectral data(Tables1, 2).

Condensationof I | with appropriate aromatical de
hydes pro ceeded smoothly inab soluteal co hol using piper-
idineascat alysttoyieldthecor responding 3-arylideno-1-
phenylnaphthcyclopentan-2,4,9-trione(l 1 a).

The pres ence of i, B-unsaturated Ketonic systemin

compoundsl I ,¢ledtotheir reactionwithhydrazinesaccord
ing to the re ported method.” Thus, theinter action of I ¢
with hydrazinehydratein dry al co hol inthe presence of gla
cial aceticacid af forded thecor respond ing 1-phenyl naphth
cyclopentan(2,3-c)-N-acetylpyrazolino-4,9-dione (IVa-f).
How ever, thereactionof |11, with phenyl hydrazine gave
N-phenylpyrazolinoanalogues(V a) under thein flu ence of
piperidinecatal ysis.

Also, theacti vation ex erted by the car bonyl group on
theexocyclic doublebondin I 11 osrendersthemavail ablefor
thead di tion of thevar i ousamino com pounds, e.g., hydroxyk
aminehy drochloride, ureaandthiourea. Thus, inter action of
[ 11+ with onemoleequiv alent of hydroxylaminehy drochlo
ridein ethanolic sodium hy drox idesolution gavethecor re-
sponding 1-phenylnaphthcyclopentan(2,3-c)isoxazolino-
4,9-dione (Vlat), whereas the interaction of I11a¢ with
equimolar ratiosof ureaand/or thioureainethanol containing
hy drochloricacid gavethecor responding 1-phenylnaphth
cyclopentan(2,3-c)pyrimidine(pyrimidinethione)-4,9-dione
(Vlasand VIllag), respectively (Schemel).

Structureof compoundsl -V 111 ..+ were con firmed by el-
emental anal y sis, IRand'H NMR spectral data'®14 (Tables1,
2).

Also 1-phenylnaphthcyclopentan-2,4,9-trione (I1)
undergoes condensation reaction with different aromatic
nitroso com pounds such as p-nitrosophenol, p-nitroso-N-
dimethylaniline, -nitroso-i:-naphthol and z-nitroso-pP-
naphthol inthe presence of piperidine af forded the cor re
sponding schiff basescompounds (I Xg-i). Itsstructureswere
confirmedby el emental anal y sis, IRand*H NMR spec tra
(c.f. Tables1, 2). These schiff bases (1 Xg-i) reactingwith
chloroacetylchlorideinthe presence of triethylaminein DMF
af fordedthecor respondingsoiro B-lactams(Xg-i). Its struc-
tureswereconfirmedby el emental anal y sis, IRand"H NMR
spectra(c.f. Tablesl, 2).
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On the other hand the cycloaddition re ac tion of thio-
glycolic acid to the schiff bases (1 Xg-j) in DMF gave the cor-
respondingthiazolidinone(X1g-j). Itsstruc tures were con-
firmedby el emental anal y sis, IRand "H NMR spec tra(c.f.
Tables1,2).

Theanti bacterial andantifungal activi tiesof somese-
lectedcompounds,i.e, I11-VI11, . dissolvedinethyl enegly-
col weredeter mined usingfil ter paper disc method" against
bacteria Bacillus stearetherophil and Serratia and fungi
Aspergillusand Penicillium species. Thein hi bi tionzonesof
all the com poundswere found in the range of 6-14 mm.
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Structure-biological activ ity relationship of thefused
pyrazolines, isoxazolinesand py rimi dines (I Vac-VI,cr)
wasdemonstratedrel ativetothepar entcompound! | 1. Thus,
thepar ent compoundsl 11, areslightly potent against bacte
riaand fungi. It isquite ob vi ous that the pres ence of elec
tron-donating or with draw ing groups(l 1 or I1l)increases
theactivity morethantheunsubstitutedl | | ,. Also,insertinga
pyrazolino moi ety tothepar ent | 1. to give | Va causes, to
someex tent, anincreaseinthebi ologi cal activity. Thus, N-
acetylpyrazolinoderivatives(lV ,.s) slightly in crease the bi-
ologi cal activity, butthoseof N-phenylpyrazolinoanalogues
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Table 1. Physica Dataof Compounds|-XI

Comp. Mol. Formula m.p.* Yield Elementd andysis;
No. (m. wt.) *C) (%) Found (Cdc.) %
C H N

I Ci7H 1,0, 1402 60 82.30 6.90 -
(248) (82.26) (6.85)

I CigH 1,05 160 65 79.21 4.20 -
(288) (79.17) (4.17)

[ CoeH 1605 1852 55 83.10 4.40 -

a

(376) (82.98) (4.26)

Iy Cy7H1504 205° 50 79.90 449 -
(406) (79.80) (4.43)

M, CogHiOsN 195° 45 80.20 5.09 3.39
(419) (80.19) (5.01) (3.34)

Mg CaeH160s 180° 52 79.61 4.10 -
(392) (79.59) (4.08)

e CoeH 1604 2302 40 80.10 4.48 -
(392) (79.59) (4.08)

[ CaH1sNOs 170° 70 74.20 3.61 3.40
(421) (74.12) (3.56) (3.33)

v CogHaoN,O3 190° 60 77.80 4.68 6.50

a

(432) (77.78) (4.63) (6.48)

IV, CagHpoN,0, 180° 50 75.40 4.80 6.10
(462) (75.32) (4.76) (6.06)

[AVA CaoHasN303 195° 55 75.80 5.30 8.89
(475) (75.79) (5.26) (8.84)

A CagHoN,04 175° 45 75.12 4.50 6.30
(448) (75.00) (4.46) (6.25)

AV CogH1gN, O, 2152 35 75.45 4.62 6.45
(448) (75.00) (4.46) (6.25)

IV CogH1gN3Os 170° 65 70.49 4.10 8.85
(477) (70.44) (3.98) (8.81)

V, CaHpoN,0, 1852 50 82.52 483 6.08
(466) (82.40) 4.72) (6.01)

Vi CasHpaN,03 205° 40 79.60 4.98 5.60
(496) (79.84) (4.84) (5.65)

V. CaHo/NO, 205" 35 80.27 5.42 8.31
(509) (80.16) (5.30) (8.25)

Vy CaHuN,0O3 165° 40 79.71 461 5.86
(482) (79.67) (4.56) (5.81)

Ve CaHN,03 2202 30 79.59 4.48 5.92
(482) (79.67) (4.56) (5.81)

\V2 CaHN3O, 185 60 75.20 4.00 8.32
(511) (75.15) (4.11) (8.22)

Vi, CaHpoNO3 170° 55 82.09 5.10 3.30
(468) (82.05) (4.70) (2.99)

Vi, CasHaaNO, 160° 45 79.61 491 2.90
(498) (79.52) (4.82) (2.81)

Vi, CagHp7N,03 185 35 79.75 5.19 5.59
(511) (79.84) (5.28) (5.48)

Vg CaoHooNO, 155° 40 79.20 4.41 2.92
(484) (79.34) (4.55) (2.89)

Vi CaHNO, 2302 30 79.56 4.67 2.94

(484) (79.34) (4.55) (2.89)
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Table 1. Physicd Dataof Compounds|-XI (continued)

Comp. Mol. Formula m.p.* Yield Elementd anadlyss
No. (m. wt.) (*C) (%) Found (Cdc.) %
C H N S

Vi CaHpiN,Os 150° 70 74.90 414 5.51 -
(513) (74.85) (4.09) (5.46)

Vi, CyH1gN, O3 1852 50 77.60 441 6.72 -
(418) (77.51) (4.31) (6.69)

Vil, CogHaoN,04 1752 40 75.10 456 6.45 -
(448) (75.00) (4.46) (6.25)

Vi, CooHpsNz03 190° 35 75.39 487 9.21 -
(461) (75.49) (4.98) (9.11)

Vil Cy7H1sN,04 180° 30 74.76 4.20 6.51 -
(434) (74.65) (4.15) (6.45)

Vil CyHi1gN,O, 2252 45 74.70 421 6.57 -
(434) (74.65) (4.15) (6.45)

VI, C,H;sNLOg 195° 60 70.10 3.80 9.08 -
(463) (69.98) (3.67) (9.07)

Vi, Co7H1sN,0:S 170° 50 74.85 435 6.59 -
(434) (74.65) (4.15) (6.45)

VI, CogHoN,05S 185° 40 72.51 442 6.07 -
(464) (72.41) (4.31) (6.03)

VI, CagH23N30S 1652 30 73.10 5.10 9.10 -
(477) (72.96) (4.82) (8.81)

Vil CoH1gN,OsS 170° 45 72.10 4.14 6.31 -
(450) (72.00) (4.00) (6.22)

Vi, Co7H1sN,05S 230° 30 72.50 453 6.50 -
(450) (72.00) (4.00) (6.22)

VI Co7H17N3O,S 150° 70 67.68 3.59 8.91 -
(479) (67.64) (3.55) (8.77)

IXg CasHisNO, 215 60 76.35 3.85 3.58 -
(393.40) (76.33) (3.84) (3.56)

I Xh CyHoN,0, 225 65 77.14 4.80 6.86 -
(420.47) (77.13) (4.79) (6.66)

I Xi CooHisNO; 240 67 81.50 4.03 3.29 -
(427.46) (81.49) (4.01) (3.28)

IX CooHi7NO; 250 69 81.51 4,02 3.20 -
(427.46) (81.49) (4.01) (3.28)

Xg Cy7H16NOSCl 230 68 69.03 3.45 2.99 -
(469.89) (69.02) (3.43) (2.98)

Xh CagH21N,0,Cl 245 60 70.10 427 5.66 -
(496.96) (70.09) (4.26) (5.64)

Xi CaH1sNOLCl 260 55 73.89 3.62 2.79 -
(503.95) (73.88) (3.60) (2.78)

Xj CaH1sNOLCl 280 67 73.90 3.63 2.80 -
(503.95) (73.89) (3.60) (2.78)

Xlg Cy7HsNOsS 265 69 69.39 3.68 3.00 6.88
(467.50) (69.37) (3.67) (2.96) (6.86)

Xlh CagH2N,0,S 255 70 70.45 4.49 5.67 6.49
(494.56) (70.43) (4.48) (5.66) (6.48)

Xli CaH1gNO,S 270 65 74.25 3.83 3.00 6.41
(501.56) (74.24) (3.82) (2.79) (6.39)

Xl CyH1gNO,S 285 60 74.26 384 3.01 6.41
(501.56) (74.24) (3.82) (2.79) (6.39)

Solvent for crystallisation: a= ethanol; b = methanaol.
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Table 2. IR and *H NMR Spectra Data of Some Sel ected Heterocyclic Compounds I-X1

Comp. IR (KBrwip, cml) H NMR (DM SO) ppm

No.

I 1720 (C=0) 7.06-8.0 (m, 9H, aromatic), 3.22 (s 2H, -CH,joined to phenyl).

I 1735 (C=0) 7.06-8.0 (m, 9H, aromatic), 4.32 (s 1H, -CH joined to phenyl), 3.12 (s 2H,

-CH, cyclopentanone).

I, 1735 (C=0), 7.06-8.0 (m, 14H, aromatic), 4.8 (s 1H, ylidene),
1610 (C=C) 4.32 (s 1H, CH joined to phenyl).

(AVA 1745 (C=0), 7.06-8.0 (m, 14H, aromatic), 2.2 (s 3H, -CH-CHy), 7.1-7.3 (d, 2H,
1575-1520 (C=N) pyrazoline), 4.32 (s, 1H, -CH joined to phenyl).

Va, 1775 (C=0), 7.06-8.0 (m, 14H, aromatic),7.2-7.5 (d, 2H, pyrazoline protons), 4.32 (s, 1H,
1575 (C=N) -CH, -CH joined to phenyl).

Vi, 1745 (C=0), 7.06-8.0 (m, 14H, aromatic), 6.6-6.8 (d, 2H, i soxazoline protons), 4.32 (s,
1575 (C=N) 1H, -CH joined to phenyl).

VI, 1735 (C=0), 7.06-8.0 (m,14H, arometic), 3.1 (b, 1H, -NH),
1575 (C=N), 6.4-6.6 (m, 2H, pyrimidine protons),
3400-3300 (N-H) 4.32 (s 1H, -CH joined to phenyl).

VI, 1700 (C=0), 7.06-8.0 (m, 14H, aromatic), 3.1 (b, 1H, -NH),
1575 (C=N), 5.4-5.6 (m, 2H, pyrimidi ne thiono protons),
3400 (N-H) 4.32 (s 1H, -CH joined to phenyl).

IXg 1735 (C=0), 7.01-8.2 (m, 14H, aromatic),
1580 (C=N) 4.32 (s 1H, -CH joined to phenyl).

Xg 1745 (C=0) 7.02-8.1 (m, 14H, aromatic), 1.4 (s 1H)

Xlg 1735 (C=0) 7.03-8.1 (m, 14H, aromatic), 1.2 (s CH of thiazolidinone).

(Vacr) increasetheactiv ity. Ontheother hand, in ser tion of
isoxazolino and/or pyrimidino moi eties (Vlac-VIllacr) to
theparentcompound( 111, . ¢) causesahighin creasein the bi-
ological activity,especially those containing p-N-(CHs):
substituent.

EXPERIMENTAL

All melting pointsareun cor rected. Thel R spectrawere
re corded on aPerkin-Elmer 127 B spectrophotometer and *H
NMR spectraonan EM 390 (90 MHz) spectrometer.

Synthesis of 2-benzyl-1,4-naphthquinone (1)

A mix ture of 1,4-naphthquinone (0.01 mol) and benzyl
chloride(0.01mol) inethyl eneglicol 30mL containing5mL
sodium bi car bon ate 20%, wasrefluxed for 8 h. Thehot reac-
tion mix turewasfil tered; to thefil trate were added 10 mL
ethanol and afew molesof aceticacid; refluxed againfor 2h.,
thentothehot reactionmix turecold water wasadded, where-
by the prod uctl separated out; it wasfil tered off, washed sev-
eral timeswithwater, dried and crystal lised from the proper
sol vent (cf. Tablel).

Synthesis of 1-phenylnaphthcyclopentan-2,4,9-trione (I1)
A mixtureof 2-benzyl-1,4-naphthquinonel (0.01 mol)

and monochloroacetic acid (0.01 mol) in 30 mL eth anol con-

taining 2 mL triethylaminewasrefluxed for 10 h. Thehot re-

actionmix turewasfil tered, con centrated and boil ingwater
wasadded. Theprod uct (11) precipi tated out andwasfil tered
off, washed sev eral timeswith water, dried and crystal lised
fromthe proper sol vent (cf. Tablel).

Synthesis of 3-arylideno-1-phenylnaphthcyclopentan-
2,4,9-trione (11145)

A mixture of Il (0.01 mol) and thearomaric al de hyde
(0.01 mol) was dissolved in ethanol (20 mL) containing
piperidine (1 mL) and refluxed for 25-30 h. Thereaction mix-
turewasthenfil tered while hot, con centrated and al lowed to
cool at roomtem per aturefor over night. Onad di tion of petro
leum ether 60-80 ~C, aresinousmaterial wassep aratedand
triturated withwater. Theresulting solidwasfil tered, washed
sev eral timeswith water, dried and crystal lised from the
proper sol vent (cf. Tablel).

Synthesis of 1-phenylnaphthcyclopentan(2,3-c)-N-
acetylpyrazolino-4,9-dione(1V af)

A mixtureof I11a+ (0.01 mol) and hydrazinhydrate
(0.01mol) inethanol (20mL) containingaceticacid (1 mL)
wasprepared. Thereaction mix turewasthenfil tered while
hot, concentrated to one-third of its volume, poured in
ice-water mix turewithvigor ousstir ringandleft over night at
roomtem per ature. Theresulting solid wasfil tered, washed
sev eral timeswith water, dried and crystal lised from the
proper sol vent (cf. Tablel).
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Synthesis of 1-phenylnaphthcyclopentan(2,3-c)-N-
phenylpyrazolino-4,9-dione (V)

A mixture of 1114+ (0.01 mol) and phenylhydrazine
(0.01 mol) was dissolvedinethanol (20mL) containing
piperidine(1mL) andrefluxedfor 18-26 h. Thereaction mix-
turewasthen fil tered while hot, con cen trated to one-third of
itsvol ume, poured in ice-water mix ture with stir ring for 40
min. and left over night at roomtem per ature. Theresulting
solidwasfil tered, washed sev eral timeswithwater, driedand
crystal lisedfromtheproper sol vent (cf. Tablel).

Synthesis of 1-phenylnaphthcyclopentan(2,3-c)-
isoxazolino-4,9-dione derivatives(VIa-)

A mix tureof 111+ (0.01 mol) and hydroxylamine hy-
drochloride(0.01mol) inethanol (20mL) containing 2% so-
dium hy drox ide (1 mL) wasrefluxed for 20-25 h. There ac-
tion mix ture wasthen fil tered while hot, thefil trate con cen-
trated to one-third of itsvol ume, poured inice-water mix ture
with stir ring for 20 min. and left over night at room tem per a-
ture. Theresulting solid wasfil tered, washed sev eral times
withwater, dried and crystal lised fromtheproper sol vent (cf.
Tablel).

Synthesis of 1-phenylnaphthcyclopentan(2,3-c)pyrimidine
and/or pyrimidinethione-4,9-dione derivatives (VIlaf and
Villag)

A mix tureof anethanolicsolutionof 111+ (0.01 moal),
ureaand/or thiourea(4 g) and concentrated hy drochloricacid
(20 mL) wasrefluxed for 15-22 h. There ac tion mix turewas
thenfil tered whilehot, al lowed to cool and neu tral ised with
5NaOH. Theresult ing solid wasfil tered, washed sev eral
timeswith water, dried and crystal lised from the proper sol-
vent (cf. Tablel).

Synthesis of 3-azoarylmethylene-1-phenyl-2,4,9-trione
derivatives (IXg-j)

A solutionof (I1) (0.01 mole) in ethanol (30 mL) was
treated with ar o matic nitroso com pounds (0.01 mole) inthe
presenceof acat alyticamount of piperidine(0.5mL). There-
actionmix turewasheatedunder refluxfor 7-9hr. (moni tored
by TLC). Thesol vent wasthen evap o rated un der re duced
pressureandtheresi duewastreated withice/water. Thesolid
productwascol lectedandcrystal lizedfromethanaol.

Synthesis of 3-spiro(chloro-N-substituted-B-lactam)-1-
phenyl-2,4,9-trione derivatives (Xg-j) and 3-spyro-
Nsubstituted thiazolidinone-1-phenyl-2,4,9-trione deriva
tives (Xlg-j)

A solutionof (IXg-j) was treated with chloroacetyl-

Khalafallah

chloride or mercaptoacetic acid in DMF (30 mL) in the pres
enceof acat alytic amount of triethylamine (0.1 mL). There-
action mix turewas heated un der reflux for 8-10 hr. (mon
tored by TLC). Thesol vent wasthen evap o rated un der re
duced pressureand theresi duewastreated with ice/water.
Thesolid prod uct wascol lected and crystal lized fromDMF.

Received December 26, 2000.
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