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ABSTRACT

2-Amino-1-aryl-1,4,5,6,7,8-hexahydro-4-phenyl quinoline-3-carbonitrile derivatives were synthesized by the reaction
of cyclohexanone (1) with 2-benzylidinemal ononitrile (2) and the appropriate of aniline derivatives. The reactivity
of some of these newly synthesized derivatives toward carbon disulfide and further toward hydrazonoyl halides were
also studied. In addition, the antimicrobial activity of the newly synthesized derivatives was reported.
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INTRODUCTION

The biological and pharmaceutical importance ofmpigoquinoline derivatives [1-12] stimulated theeat interest
in synthesis of these ring systems. These biolbgitcgortance include antimalarial [13], anticanddd,
antimicrobial[15,16] and anti-inflammatory actiei§[17,18]. Recently, there has also been considenaterest in
the synthesis of tetrahydroquinolinesand their duderivatives [19-23]. The aim of the work presdniterein was
to synthesize pyrimido[4,Blquinolones using tetrahydroquinolinecarbonitriéssbuilding blocks. Such a synthesis
of condensed azines is of biological interest duthé isoelectronic releationship that exists betwene pyrimidine
ring and tetrahydroquinoline [24-35].

MATERIALSAND METHODS

1.1. Experimental Instrumentation

All melting points were determined on an electroth@ apparatus and are uncorrected. IR spectra rgemrded
(KBr discs) on shimadzu FT-IR 8201 PC spectrophetem HNMR and spectra was recorded in Cp@hd
(CD3),S0 solutions on a Varian Gemini 300 MHz FT-NMR systspectrometer and chemical shifts are expected
in & ppm units using TMS as an initial reference. Mggsctra were recorded on GC-MS QP1000 EX Shimadzu.
Elemental analyses were carried out at the Micrgéinal Center of Cairo University.Hydrazonoylhadisl [43,44]
were prepared as previously reported.

1.2. Synthesis

1.2.1. 2-amino-1-(2,6-dichlorophenyl)-1,4,5,6,7,8-hexahydro-4-phenylquinoline-3-carbonitrile (3).

A mixture of cyclohexanonel] (1ml, 10 mmol), 2-benzylidinemalononitrile?)(1,5gm, 10 mmol) and 2,6-
dichloroaniline (1.6gm, 10 mmol) in absolute ethg2® ml) was heated under reflux for 10-12 hrs. Mhke
reaction mixture left to cool to room temperatusemight. The solid obtained was recrystallizechfrethanol to
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afford the corresponding compouBdin a good yield.Yield: 84%; MP: 230-232°C;FT-IR: 3419, 3340(Nh),
2933,2864(CH-aliphatic), 2210(CN), 1647(C=CH'NMR(300MHz, DMSO-d6): 1.64-2.77(m, 8H, 4C}),
4.5(s,1H, CH), 5.7(s, 2H, Ni{ 7.1-7.4(m, 8H, Ar-H)C*NMR(300MHz, DM SO-d6): 6 =21.9, 24.2, 24.9, 26.9,
442, 57.6, 111.1, 117.3, 121.6, 125.8, 126.6,8,2827.8, 127.9, 128.7, 128.8, 129.1,129.2, 14142,5, 147.2,
167.5; M S(El, m/z(%)): 397(M+2, 97%),396(M+1, 15%), 395(M100%); Anal. Calcd.for CoH1oCIoN3 (395):
C,66.67; H,4.83; N,10.68und: C,66.68; H,4.83; N,10.61%.

1.2.2. 2-amino-1-(4-bromophenyl)-1,4,5,6,7,8-hexahydro-4-phenylquinoline-3-carbonitrile (4).

A mixture of cyclohexanonel) (1ml, 10 mmol), 2-benzylidinemalononitrile2)( (1,5gm, 10 mmol) and 4-
bromoaniline (1.7gm, 10 mmol) in absolute ethar®iff) was heated under reflux for 10-12 hrs. THenreaction
mixture left to cool to room temperature overnighte solid obtained was recrystallized from ethaonafford the
corresponding compourdtlin a good yieldYield: 81%;MP:275-277°C;FT-IR: 3417,3339(NH), 2932,2864(CH-
aliphatic), 2209(CN), 1647(C=C}'NMR(300MHz, DM SO-d6): $=1.45-2.8(m, 8H, 4Ch), 4.5(s, 1H, CH),
5.74(s, 2H, NH), 7.3-7.5(m, 9H, Ar-H) MS(El, m/z(%)): 407(M+2, 92%), 406 (M+1, 4%), 405 (M100%);
Anal. Calcd.for CH»0BrN3(405): C, 65.03 ; H, 4.96; N,10.%bund: C,65.01; H,4.95; N,10.34%.

1.2.3. 2-amino-1-(3-bromophenyl)-1,4,5,6,7,8-hexahydro-4-phenyl quinoline-3-carbonitrile(5).

A mixture of cyclohexanonel) (1ml, 10 mmol), 2-benzylidinemalononitrile2)( (1,5gm, 10 mmol) and 3-
bromoaniline (1.7gm, 10 mmol) in absolute etha@6l inl) was heated under reflux for 10-12 hrs. Tthenreaction
mixture left to cool to room temperature overnighte solid obtained was recrystallized from ethaonafford the
corresponding compounl in a good yield.Yield: 78%; MP:286-288°C ;FT-IR: 3418, 3339(NK), 2931,
2864(CH-aliphatic), 2212(CN), 1647(C=N3t"NM R(300M Hz, DM SO-d6): $=1.45-2.8(m, 8H, 4CH), 4.5(s, 1H,
CH), 5.72(s, 2H, Nb), 7.3-7.54(m, 9H, Ar-H)M S(El, m/z(%)): 407(M+2, 32%), 406(M+1, 45%), 405(M34%);
Anal. Calcd.CxH»BrN3(405): C, 65.03; H, 4.96 ; N, 10.56und: C, 65.00; H, 4.91; N, 10.32%.

1.2.4. 10-(2,6-dichlorophenyl)-6,7,8,9-tetrahydr o-5-phenyl pyrimido[4,5-b]quinoline-2,4(1H,3H,5H,10H)-

dithione (8).

To a solution of3(2 gm, 5 mmol) in dry pyridine (30 ml) carbon disdé (5mmol) was added and the reaction
mixture was refluxed on water bath for 6 hrs. thefhto cool to room temperature, poured onto ioktevater and
neutralized with diluted hydrochloric acid to comi@ precipitation. The solid obtained was filtedt] washed,
dried well and recrystallized from methanol to gieas orange crystaield: 78%; M P:207-209°C ;FT-IR:
3300(NH), 2931, 2864(CH-aliphatichf ‘NM R(300M Hz, DM SO-d6): 6= 1.45-2.8(m, 8H, 4CH), 4.5(s, 1H, CH),
7.32-7.54(m, 8H, Ar-H), 11.0(s, 2H, NH)**NMR(300M Hz, DM SO-d6): 6= 21.9, 24.2, 26.6, 26.9, 38, 90.7,
111.1, 121.6,124.2, 125.8, 126.6, 126.7 127.8,912128.8, 128.8,129.1, 129.2, 140.7, 147.5, 16073, 195;
MS(El, m/z(%)): 473(M+2, 98%), 472(M+1, 21%), 471(M100%);Anal. Calcd.CyH14CI,N3S(471): C, 58.47;
H, 4.05; N, 8.8%ound: C, 58.46; H, 4.03; N, 8.88%.

1.2.5. General Method for synthesis of 9a-c, 10, 11a and 11b.

A mixture of8(4.7 gm, 10 mmol)and the appropriate of hydrazdmalides (10 mmol) was boiled under reflux in
chloroform (30 ml) containing catalytic amount aethyl amine(10 drops) for 12-15 hrs. the reactiomture was
left overnight for cooling, the solid collected aratrystallized from the proper solvent to give tioerespondinga-

¢, 10, 11a and11b respectively.

1.2.5.1. Ethyl(6,10-diphenyl-1-(2,6-dichlorophenyl)-7-thio-1,2,3,4,5,6-hexahydro-1,7a,9,10,11-
pentaazacyclopenta[a]anthracene)acetate(9a).

Yellow crystals from ethanotield: 72%; MP:194-196°C ; FT-IR: 1735(C=0), 2937, 2868(CH-aliphatic);
H'NMR(300MHz, DM SO-d6): $=1.22-2.89(m, 11H, 4Ckl 3H-CH,CH3), 4.3-4.35(q, 2HCH,CHs), 4.7(s, 1H,
CH), 7.30-7.54(m, 13H, Ar-H)MS(El, m/z(%)): 629(M+2, 73%), 628(M+1, 34%), 627(M 70%); Anal.
Calcd.Ca3H»,CloNs0,5(627): C, 63.06; H, 4.33; N, 11.18ound: C, 63.06; H, 4.33; N, 11.12%.

1.2.5.2. Ethyl(6-phenyl-10-(p-chlorophenyl)-1-(2,6-dichlorophenyl)-7-thio-1,2,3,4,5,6-hexahydro-1,7a,9,10,11-
pentaazacyclopenta]a]anthracene)acetate(9b).

Yellow crystals from ethandfield: 74%; MP: 187-189°C ;FT-IR: 1739(C=0), 2939, 2878(CH-aliphatic);
H'NMR(300M Hz, DM SO-d6): $=1.20-2.87(m, 11H, 4Ckl 3H-CH,CH3), 4.31-4.35(q, 2HCH,CH3), 4.7(s, 1H,
CH), 7.33-7.52(m, 12H, Ar-H)MS (El, m/z(%)): 665(M+2, 3%), 664(M+1, 70%), 663(M4%); Anal. Calcd.
Ca33H26CIsNs0,5(663): C, 59.78; H, 3.95; N, 10.5®und: C, 59.78; H, 3.95; N, 10.56%.
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1.2.5.3. Ethyl(6-phenyl-10-(p-methylphenyl)-1-(2,6-dichlorophenyl)-7-thio-1,2,3,4,5,6-hexahydro-1,7a,9,10,11-
pentaazacyclopenta a]anthracene)acetate(9c).

Yellow crystals from ethandfield: 71%; MP: 190-192°C ;FT-IR: 1737(C=0), 2939, 2878(CH-aliphatic);
H'NMR(300MHz, DM SO-d6): $=1.20-2.87(m, 14H, 4CK 3H-CH;, 3H-CH,CH3), 4.31-4.35(q, 2HCH,CHs),
4.7(s, 1H, CH), 7.33-7.54(m, 12H, Ar-HMS (El, m/z(%)): 643(M+2, 81%), 642(M+1, 27%), 641(M80%);
Anal. Calcd. CgH»oClNsO,5(641): C, 63.55; H, 4.55; N, 10.%@und: C, 63.53; H, 4.55; N, 10.89%.

1.2.5.4. 6,10-diphenyl-8-benzoyl-1-(2,6-dichlorophenyl)-7-thio-1,2,3,4,5,6-hexaahydro-1,7a,9,10,11-
pentaazacyclopentala]anthracene(10).

Pale yellow crystals from ethandigld: 79%; MP: 150-152°C ;FT-IR: 1680(C=0), 2936, 2871(CH-aliphatic);
H'NMR(300M Hz, DM SO-d6):5=1.40-2.81(m, 8H, 4C}), 4.67(s, 1H, CH), 7.13-7.59(m, 18H, Ar:HYIS (El,
m/z(%)): 661(M+2, 14%), 660(M+1, 27%), 659(M13%);Anal. Calcd. C3H»ClNsOS(659): C, 67.27; H, 4.12;
N, 10.60Found: C, 67.27; H, 4.12; N, 10.61%.

1.2.5.5. 6,10-diphenyl-8-acetyl-1-(2,6-dichlorophenyl)-7-thio-1,2,3,4,5,6-hexaahydro-1,7a,9,10,11-
pentaazacyclopentala]anthracene(11a).

Yellow crystals from ethandfield: 73%; MP: 163-165°C ;FT-IR: 1690(C=0), 2935, 2879(CH-aliphatic);
H'NMR(300MHz, DM SO-d6): $=1.43-2.89(m, 11H, 4CK 3H-CH;), 4.7(s, 1H, CH), 7.33-7.54(m, 13H, Ar-H)
MS (El, m/z(%)): 600(M+2, 9%), 599(M+1, 12%), 598(M11%); Anal. Calcd. CsH25CloNs0S(598): C, 64.21;
H, 4.21; N, 11.7Bound: C, 64.21; H, 4.22; N, 11.68%.

1.2.5.6. 6-phenyl-10-(p-chlorophenyl)-8-acetl-1-(2,6-dichlorophenyl)-7-thio-1,2,3,4,5,6-hexahydro-1,7a,9,10,11-
pentaazacyclopenta[a]anthracene(11b).

Yellow crystals from ethanotield: 75%; MP:171-173°C ; FT-IR: 1689(C=0), 2935, 2883(CH-aliphatic);
H'NM R(300MHz, DM SO-d6): $=1.42-2.88(m, 11H, 4CH 3H-CH,), 4.7(s, 1H, CH), 7.33-7.54(m, 12H, Ar-H)
MS (El, m/z(%)): 633(M+2, 75%), 632(M+1, 6%), 631(M80%); Anal. Calcd. CsH»,ClsNsOS(631): C,60.72;
H,3.82; N,11.060und: C,60.71; H, 3.81; N,11.04%.

RESULTSAND DISCUSSION

The reaction of cyclohexanong) (with 2-benzylidinemalononitrile2) and the appropriate of 2,6-dichloro aniline,
p-chloroaniline or 3-chloroaniline in  absolute etbh afforded 2-amino-1-(2,6-dichlorophenyl)-1,4,%,8-
hexahydro-4-phenylquinoline-3-carbonitrile 3),£-amino-1-(4-bromophenyl)-1,4,5,6,7,8-hexahydro-4
phenylquinoline-3-carbonitrild) and 2-amino-1-(3-bromophenyl)-1,4,5,6,7,8-hexabyttphenylquinoline-3-
carbonitrilef), respectively the structures of the newly sysihed compound8, 4 and5 were illustrated by
spectral data (IR, HUMR and Mass) and elemental analysis (Scheme 1).

Compound3 reacted with carbon disulfide to yield the tangeg systenB through the intermediat€and?7, whose
subsequent rearrangement leads to the fused pymisdiithioné(Scheme 2).

CompoundB reacted with the appropriate of hydrazonoyl halidechloroform in the presence of catalytic amount
of triethyl amine under reflux to give the corresdimg derivatives9a-c, 10 and 11a,bthe structure of these
compounds confirmed by elemental analysis, spedash (IR, HNMR, Mass) where, compoungiashowed
IRsignals at1735(C=0), 2937, 2868(CH-aliphatic) amdwed ENMR signals at 1.22-2.89(m, 11H, 4GHBH-
CH,CH?3), 4.3-4.35(q, 2HCH,CHj3), 4.7(s, 1H, CH), 7.30-7.54(m, 13H, Ar-H). Alsmnspound 10 showed IR
signals at 1680(C=0), 2936, 2871(CH-aliphatic)ariMR signals at1.40-2.81(m, 8H, 4GH4.67(s, 1H, CH),
7.13-7.59(m, 18H, Ar-H)(Scheme 3).
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2. Biological Activity

Screening of antimicrobial activity was performetdaaMicrobiology Lab in Faculty of Agriculture, Bzhar
University, Cairo, Egypt. All the tested microorgems were chosen on bases of their pathogenicity.
WhereAspergillus caused a broad spectrum of disease in the hunsiprhoging from hypersensitivity reactions to
direct angioinvasionAspergillus primarily affects the lungs, causing four main diyymes, including allergic
bronchopulmonaryaspergillosis (ABPA), chronic né@ingAspergilluspneumonia (or chronic necrotizing
pulmonary aspergillosis [CNPA]), aspergilloma, andasive aspergillosis. However, in patients whe severely
immunocompromised,Aspergillus may hematogenously disseminate beyond the lundenpally causing
endophthalmitis, endocarditis, and abscesses imtleeardium, kidney, liver, spleen, soft tissuej &one. On the
other handCandida albicans is a diploidfungus that grows both as yeast aladnntous cells and a causal agent of
opportunisticoral and genital infections in hum@@&37]. C. albicans have emerged as important causes of
morbidity and mortality in immunocompromised pat&(e.g., AIDS, cancer chemotherapy, organ or oagow
transplantation). Als&faphlococcusaureuscan cause a range of illnesses, from minor skieciidns, such as
pimples, impetigo, boils (furuncles), cellulitislifoulitis, carbuncles, scalded skin syndrome, abdcesses, to life-
threatening diseases such as pneumonia, meninggispmyelitis, endocarditis, toxic shock syndro(@&S),
bacteremia, and sepsis. Its incidence ranges fiom soft tissue, respiratory, bone, joint, endawdar to wound
infections. It is still one of the five most commaauses of nosocomial infections and is often these of
postsurgical wound infections. Each year, some @D patients in American hospitals contract a steygloccal
infection [38]. In addition, somBacillus species can cause food poisoniBgg¢illuscan result in two different kinds
of intoxications. It can either cause nausea, viogiitand abdominal cramps for 1-6 hours, or diarkad
abdominal cramps for 8-16 hours. The food poisoniagally occurs from eating rice that is contarmreédatvith
Bacillussubtilis (EMBL EBI), someBacillus organisms can cause more severe illnesses, fanmeacauses
Anthrax. Also, Salmonellatyphimurium is a pathogenic Gram-negative bacteria predomindtaind in the
intestinal lumen. Its toxicity is due to an outeembrane consisting largely of lipopolysaccharideBS) which
protect the bacteria from the environmeBalmonella typhimurium causes gastroenteritis in humans and other
mammals. And finally, pathogenic strainsEtoli are responsible for three types of infectionsumhns: urinary
tract infections (UTI), neonatal meningitis, antestinal diseases (gastroenteritis).Representdévigativess, 4, 5,

8, 93, 9b, 9c, 10, 11a and11b were selected and tested for their antimicrohitively against two gram(+) bacteria

( Saphlococcusaureus,Bacillussubtilis),two gram(-) bacteria Hscherichia coli, salmonellatyphimurium) and a
filamentous fungus Asperigillusfumigatus) and a diploid fungusQandida albicans).using the modified Kirby-
Bauer disc diffusion method [39,40,41]. For thecddiffusion, the zone diameters were measured slipiping
calipers of the national committee for clinical daftory standards [42].
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The results are given in Table 1.

Table 1: Response of various microor ganisms to some synthesized compoundsin in vitro culture

Inhibition zone diameter (mm/mg sample)
Antimicrobial activity%
Sample Afumigatus | C.albicans | Saureus | B.subtilis | E.coli | Styphimurium
DMSO (positive control) 0.00 0.00 0.00 0.00 0.00 000.
Tetracycline (Antibacterial agent) -- -- 30 29 31 03
Clotrimazole (Antifungal Agent) 24 22 -- -- -- --
3 22 16 23 22 24 27
92% 73% 7% 76% 7% 90%
4 14 8 17 16 17 14
58% 36% 57% 55% 55% 47%
5 16 7 15 10 12 15
67% 32% 50% 34% 50% 50%
8 9 0.00 21 12 5 0.00
38% 0.00 70% 41% 16% 0.00
9a 12 9 5 12 19 14
50% 41% 17% 41% 61% 47
% 19 18 9 23 25 23
79% 82% 30% 79% 81% 7%
9 15 5 3 14 11 10
63% 23% 10% 48% 35% 33%
10 10 12 14 0.00 0.00 0.00
42% 55% 47% 0.00 0.00 0.00
11a 4 0.00 12 14 14 12
17% 0.00 40% 48% 45% 40%
11b 14 0.00 23 22 23 25
58% 0.00 7% 76% 74% 83%

Antimicrobial activity % =Inhibition zone diametef the tested sample %100

Inhibit zone diameter of the standard

Strong effect means: antimicrobial activity%60%
Moderate effect means: 60%>antimicrobial activity?®%
Weak effect means: 40%>antimicrobial activity%8/%
No effect means: antimicrobial activity%=0.00%

CONCLUSION

The varied biological activities of the newly syasized compounds promoted us to synthesize some new
derivatives of these ring systems and study thaimacrobial activities, their biological activittedepended mainly
on the nature and the position of the substituéertis. antifungal activity studies revealed that coomqs3, 5,9b

and 9c show strong effects agaifsperigillusfumigatus.Also, compounds3 and 9b show strong effects against
Candida albicans. On the other hand compoun8s8 and 11bdisplay strong effects agai®&iphlococcusaureus.
Compounds, 9b and 11lbgive strong effects again&acillus subtilis.Compounds, 9a, 9b and 11bshow strong
effects againstEscherichia coli. And finally compound3, 9band 11bafford strong effects againsalmonella
typhimurium. All the other compounds show effects against thffie types of tested microorganisms ranged from
negative effects to moderate effects.So we carhsgtysynthesis of new derivatives of these compsusidtill an
active area of research. Where, synthesis and sbfidhie antimicrobial activities of new analogouf these
compounds will be helpful for medicinal chemist focus design of novel chemical entities containing
pyrimidoquinoline derivatives as a part of antirotzial drugs.
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