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ABSTRACT

We report the synthesis of Schiff bases of 2-chloro-3-formyl-quinoline with substituted aromatic amines in the
presence of acetic acid/ samarium nitrate. The newly synthesized compounds were confirmed *H NMR and Mass
spectral analysis. The new compounds were tested for DNA phtocleavage studies by gel el ectrophoresis methods.
The synthesized compounds were photoirradiated at 365 nm, 2-chloro-3-quinolinyl-methylene-benzenamines were

found to promote the photocleavage of plasmid pUC 19 DNA effectively.

INTRODUCTION

Schiff in 1864 discovered the condensation prod-
uctsof primary amineswith carbonyl compoundsand
known as Schiff basesthey also know asanils, imines
or azomethinedY. Schiff bases have awide variety of
biological activitiessuch asantifungal, antibacterid, an-
titumor, anti-inflammatory!?. Several studiesreveals
that, the presence of alone pair of electronsin an sp?
hybridised orbital of nitrogen atom of the azomethine
groupisof considerablechemical and biological impor-
tance. Nowadays, Modern chemists still dealing with
Schiff base chemistry, because of synthetic flexibility,
the property of C=N group, easy to synthesis. Recent
studies showed that, the versatility of Schiff basetran-
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sition metal complexes have emerged as highly effi-
cient catalystsin variousfields of synthesisand other
useful reactiong?.

Quinolinesareamajor classof alkaloidsand play
animportant rolein thefields of natural productsand
medicinal chemistry. Several methodsfor synthesizing
quinoline have been known since thelate 1800s. Quino-
linesand their derivativesare al so important constitu-
entsof pharmacol ogically active synthetic compounds
such asanti-inflammatory, antimicrobial agents, cyto-
toxic activity and antibacterial™.

In particular, quinoline Schiff bases occupy special
place because, these ligands devel oped dueto their di-
versechelating capability, structural flexibility and phar-
macological activities like antibacterial, antifungal,
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Schemel: Reagentsand conditions: (a) Samarium nitrate, EtOH, 2-4 hrsat 60-70°C.
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antitumourd, antiviral, antimalaria, antituberculos §59.
Thedesign and construction of small moleculesto
useasstructural probesin biological systemshasbeen
an active area of research during thelast 20 years. The
binding of small moleculesto DNA ispotentially useful
in devel oping design principlesto guide the synthesi sof
new improved drugswhich can recognizeaspecificsite
or conformation of DNA and to provide agood tool for
biotechnology!™. In recent yearsmuchinterest hasbeen
focused on design and synthesis of biologically active

compounds that can cleave DNA with ahigh affinity
and specificity. In addition, compounds which cleave
nucleic acidsin asegquence specific manner are poten-
tially useful asreagentsfor accessing structural and ge-
neticinformation®.

Recently, wefound that, 23.000 articlesarereported
regarding the synthesisof 2-chloro-3-quinolinyl-methyl-
ene-benzenamines (3a-k), their metal complexesand
studied their DNA binding and cleavage activity'®#!. But,
in particular, only, few reportsare have been published
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Scheme2: M echanism for the synthesisof 2-chlor o-3-quinolinyl-methylene-benzenamines

on the synthesisof quinoline Schiff complexesand stud-
ied their antic cancer activity!4.

Inour earlier studies, we have discussthe synthesis
of nitrogen containing heterocyclic compound quino-
lines?># herewewish toreport, smple, eco-friendly
synthesis of 2-chloro-3-quinolinyl-methylene-
benzenaminesand evaluated their nucleolytic activities.

RESULTSAND DISCUSSION

Chemistry

Thequinolinescaffold having aformyl group adjacent
to heterocyclic nitrogen can be easily appended with
pharmacophoresbearingamino groupstoyield Schiff base
compounds. Inthe present study (Scheme 1, TABLE 1),
we describe synthesisand characterization of Schiff bases
of 2-chloro-3-quinolinyl-methylene-benzenamines. Inad-
dition, there has been an intenseinterest in selection of
different catalystsin devel opment of new methodsfor syn-
thes sof 2-chloro-3-quinolinyl-methylene-benzenamines
(3a-k). Theutility of acid catalyst for the synthesisof 2-
chloro-3-quinolinyl-methyl ene-benzenamines (3a-k) re-

portedintheliterature, particularly glacia aceticacidin
ethanol or methanol. For thefirst timewe arereporting
the synthesis of 2-chloro-3-quinolinyl-methylene-
benzenamines (3a-k) by samarium nitrate as catalyst
(Schemel).

We absorbed that, synthetic chemists have used
most metals of the periodic table for research and in
many cases have shown theimportance of metal-medi-
ated organic reactionsin simple chemical transforma-
tions or even complex organic synthesis. In contrast,
samarium metal, whichischeap, hasnot received much
recognition, although the use of Sm(111) is extremely
popular in organic synthesis. Sm(l11) hasbeen used as
an efficient Lewisacid for varioustransformationssuch
ascarbon-carbon bond formation, aldol condensations
and B-diketone and a-selenoketone synthesist®. Re-
searchinthisareahas substantiated Sm(l11) ability to
promote reactionsthat are very difficult to accomplish
by many other availablereagents. Inthisletter were-
port ageneral and practical route®, for the synthesis
of 2-chloro-3-quinolinyl-methylene-benzenaminesusing
Sm(lIl) asthe catalyst (Scheme 1).
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TABLE 1: Synthesisof quinoline Schiff basesvia Scheme 1

.. Samarium
Entry? R A.cet|ce1-0|d _nitrat_e M.P
Time Yield Time Yield (°C)
(hrs) (%)° (hrs) (%)°
3a CgHs 2-4 8 24 90 162-164
3b  4-CHsCeHa 24 90 24 95 187-190
3c  3-CH3CgH4 24 90 24 90 187-190
3d  4-OCH3CgH4 2-4 92 24 92 217-219
3e 4-CICgH, 2-4 90 24 95 150-152
3f  4-BrCgH, 24 90 24 90 186-188
30 4-NO,CgH4 24 80 24 90 210-212
3h  4-FCgH, 2-4 90 24 90 149-151
3  2-FCgH, 2-4 90 24 90 149-151
3]  2-Cl-4CH3-CgH3 24 8 24 95 192-194
3k 2-CH34-NO,CgHs; 2-4 85 2-4 90 211-214

aAll the products wer e characterized by elemental analysis, *H
NMR, and mass spectral data; "cYields of isolated products

Samarium nitrate hasreceived considerable attention
asan acid catalyst for various organic transformations,
affording the corresponding productsin excedllent yields
with high selectivity. However, we carried out the reac-
tion with acetic acid and dsoin the presence of samarium
nitrate catalyst. In both the methods, we got good yields.
Also we, explore the interaction of Schiff bases with
plasmaid pUC 19 DNA.. Varying subgtitutivegroup or sub-
gtituent postionintheintercal ative Schiff base can create
someinteresting differencesin the space configuration
and theelectron density, which will result DNA cleavage
behaviour, and will be helpful to moreclearly understand
the cleavage mechanism of Schiff baseto DNA. Thus, it
isof interest to ddlineate the effects of the planarity of the
intercalativeligand oninteractionto DNA.

Photonuclease studies

The 2-chloro-3-quinalinyl-methylene-benzenamines
(3a-k) were photolysed at 365 nm, figure 1 illustrates
that the agorose gel electrophoresis of photolysiscom-
pound at different concentration (40, 80 uM) in the pres-
enceof pUC-19 DNA.. Solutionswereirradiated for 2h,
in1:9 DM SO: Trisbuffer (20 uM, pH- 7.2) at1-365 nm.
Cleaving ability (%) was determined quantitatively by
the effectivenessin converting super coiled plasmid DNA
(Form1) tonicked circular (Form 1) asshowninfigure
2, at the concentration of (80 uM).

The cleavagereaction on plasmid DNA can bemoni-
tored by agarose gel e ectrophoress. Whencircular plas-
mid DNA issubject to electrophoresis, relatively fast
migrationwill be observed for theintact supercoil form
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Figurel: Photo cleavage of DNA by 2-chlor o-3-quinolinyl-
methylene-benzenamineswereirradiated with UV light at
365 nm. Super coiled DNA runsat postion | (SC) and nicked
DNA at position 11 (NC). Lane; 1: control DNA (with out com-
pound), Lane; 2: 40uM (3a), Lane; 3: 40uM (3b), Lane; 4:
40pM (3c), Lane; 5: 40puM (3d), Lane; 6: 40pM (3e), Lane; 7:
40pM (3f), Lane; 8: 40uM (3g), Lane; 9: 40puM (3h), Lane; 10:
40uM (3i), Lane; 10: 40pM (3j), Lane; 10: 40pM (3Kk).

(Form ). If scission occurson one strand (nicking), the
supercoil will relax to generate a sl ower-moving open
circular form (Form 11). If both strands are cleaved, a
linear form (Form I11) that migratesbetween Form 1 and
Form 1 will be generated®. Figure 2 showsge electro-
phoresis separation of pUC 19 DNA after incubation
with 2-chloro-3-quinolinyl-methylene-benzenaminesand
irradiation at 365 nm. No DNA cleavage wasobserved
for controlsinwhich 2-chloro-3-quinolinyl-methylene-
benzenamineswas absent (lane 1). Withincreasing con-
centration of the 2-chloro-3-quinolinyl-methylene-
benzenamines (lanes 14 and lanes 6-9), the amount of
Form| of pUC 19 DNA diminishgradudly, whereasForm
[l increases. Under comparable experimental conditions,
2-chloro-3-quinolinyl-methylene-benzenamines2 exhib-
itsmore effective DNA cleavage activity than 2-chloro-
3-quinolinyl-methylene-benzenamines 1. Further sudies
indetail arecurrently underway to clarify the cleavage
mechanism.

EXPERIMENTAL

Melting pointswererecorded on an open capillary
tube with aBuchi melting point apparatusand are uncor-
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Figure2: Photo cleavage of DNA by 2-chlor o-3-quinolinyl-
methylene-benzenamineswereirradiated with UV light at
365 nm. Super coiled DNA runsat position | (SC) and nicked
DNA at pogtion 11 (NC). Lane; 1: control DNA (with out com-
pound), Lane; 2: 80uM (3a), Lane; 3: 80uM (3b), Lane; 4:
80puM (3c¢), Lane; 5: 80pM (3d), Lane; 6: 80pM (3e), Lane; 7:
80uM (3f), Lane; 8: 80pM (3g), Lane; 9: 80uM (3h), Lane;
10: 80pM (3i), Lane; 11: 80pM (3j), Lane; 12: 80uM (3k).
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rected. Elemental analyseswere carried out using Perkin-
Elmer 240C CHN-analyzer. IR spectrawere recorded
onaFT-IR infrared spectrophotometer. *H- NMR spec-
trawere obtained usinga300 MHz and 400 MHzon a
Broker spectrometer (chemical shiftsin 6 ppm). Mass
spectrawere recorded onamicro spray Q-TOFMSES
Mass spectrometer.

General procedurefor the synthesisof 2-chlor o-3-
quinolinyl-methylene-benzenamines(3a-k) in pres-
ence of acetic acid as catalyst (3a- k)

Equimolar quantity of the 2-chloro-3-formyl quino-
line (1, Immol) and various aromatic anilines (2a-k),
(2mmoal) in ethanol acetic acid (20 ml) were stirred for
2-4hrs. Theresulting 2-chloro-3-quinolinyl-methylene-
benzenamines (3a-k) were cooled and poured into
crushedice. The precipitate thus obtained wasfiltered
washed with cold water and purified by recrystallized
from ethanol.

General procedurefor the synthesisof 2-chlor o-3-
quinolinyl-methylene-benzenamines(3a-k) in pres-
ence of samarim nitrate ascatalyst (3a- k)

Aneguimolar mixtureof the2-chloro-3-formyl quino-
line (1, Immol) and substituted anilines (2a-k), (1mmol)
in ethanol (20 ml) wererefluxed at 60-70 °C on an oil
bath for 2-4 hrs. Theresulting 2-chloro-3-quinolinyl-me-
thylene-benzenamines (3a-k) were cooled and poured
into crushed ice. The preci pitate thus obtained wasfil -
tered washed with cold water and purified by recrystal-
lized from ethanol. The phys cochemical and spectrd data
of the compounds (3a-k) isdescribedin TABLE 1.

2-Chlor 0-3-quinolinyl-methylene-benzenamine
(3a): M.p: 162-164 °C; IR (KBr): 3348 cm™*; 'H NMR
(400MHz, CDCI,): d=6.68-6.70(d, 2H), 7.31-7.44(d,
2H), 7.46-7.55 (t, 1H), 7.59-7.62 (t, 1H), 7.68-7.75 (d,
1H), 7.84.-7.88(d, 1H), 7.79-8.07(d, 1H), 8.99 (s, 1H)
9.09(s, CH=N) ppm; MS(m/z): 289 (M+23), Calcd (266),
Found (289); Anal. Caled (%) for C H, CIN.: C; 72.05,
H; 4.16, N; 10.50. Found: C; 72.03,H; 4.13, N; 10.48.
2-Chloro-3-quinolinyl-methylene-4-methyl-
benzenamine(3b): M.p: 187-190°C; IR (KBr): 3348 crmr
Y *H NMR (400 MHz, CDCl,): d=2.35 (s, 3H, CH,),
6.87-6.90(d, 2H), 7.09-7.19(d, 2H), 7.59-7.64(t, 1H), 7.78-
7.83(t, 1H), 7.97-8.00(d, 1H), 8.04-8.07 (d, 1H), 8.87 (s,
1H), 9.06 (s, CH=N) ppm; MS(m/z): 303(M+23), Cacd
(280), Found (303); Anal. Calcd (%) for C_H,.CIN.: C;

17° 13

72.73,H; 4.67,N; 9.98. Found: C; 72.71, H; 4.65, N; 9.96.
@Wu'c CHEMISTRY —

2-Chloro-3-quinolinyl-methylene-4-methoxy-
benzenamine (3d): M.p: 217-219 °C; IR (KBr): 3348
cm®; *H NMR (400 MHz, CDCl,): d = 3.87 (s, 3H,
OCH,), 6.97-6.99(d, 2H), 7.00-7.10(d, 2H), 7.26-7.28
(t, 1H), 7.35-7.37 (t, 1H), 7.61-7.68 (d, 1H), 7.79-8.03
(d, 1H), 9.00 (s, 1H), 9.03 (s, CH=N) ppm; MS (m/2):
319 (M+23), Calcd (296), Found (319); And. Calcd (%)
for CH,.CION,: C; 68.81, H; 4.42, N; 9.44. Found: C;
68.79,H; 4.40, N; 9.42.
2-Chloro-3-quinolinyl-methylene-4-chlor o-
benzenamine(3e): M.p: 150-152 °C; IR (KBr): 3348
cm™; *H NMR (400 MHz, CDCl,): d = 7.24-7.26 (d,
2H), 7.40-7.42(d, 2H), 7.59-7.63 (t, 1H), 7.79-7.83 (t,
1H), 7.94-7.97 (d, 1H), 8.04-8.06 (d, 1H), 8.96 (s, 1H),
9.02 (s, CH=N) ppm; MS(m/z): 323 (M+23), Calcd (300),
Found (323); Calcd (%) for C H, CI.N,: C; 63.81, H;
3.35,N; 9.30. Found: C;63.78, H; 3.33,N; 9.28.
2-Chloro-3-quinolinyl-methylene-4-bromo-
benzenamine (3f): M.p: 186-188 °C; IR (KBr): 3348
cm™; *"H NMR (400 MHz, CDCl,): d = 7.28-7.32 (d,
2H), 7.41-7.43(d, 2H), 7.63-7.65(t, 1H), 7.71-7.78 (t,
1H), 7.84-7.87 (d, 1H),7.93-8.06 (d, 1H), 8.96 (s, 1H),
9.02 (s, CH=N) ppm; MS(m/z): 368 (M+23), Calcd (345),
Found (368); And. Calcd (%) for C H, BrCIN,: C;
55.60, H; 2.92, N; 8.11. Found: C; 55.58, H; 2.90, N;
8.08.
2-Chloro-3-quinolinyl-methylene-4-nitro-
benzenamine (3g): M.p: 210-212 °C; IR (KBr): 3348
cm; *H NMR (400 MHz, CDCl,): d = 7.07-7.13 (d,
2H), 7.32-7.36 (d, 2H), 7.46-7.50 (t, 1H), 7.66-7.68 (t,
1H), 7.79-7.82 (d, 1H),8.10-8.23 (d, 1H), 9.00 (s, 1H),
9.06 (s, CH=N) ppm; MS(nVz): 334 (M+23), Cdcd (311),
Found (334); And. Cdcd (%) for CH, CIN,O,: C;
61.65, H; 3.23, N;13.48. Found: C; 61.63, H; 3.20, N;
13.46.
2-Chloro-3-quinolinyl-methylene-4-flor o-
benzenamine (3h): M.p: 149-151 °C; IR (KBr): 3348
cm™; *H NMR (400 MHz, CDCl,): d = 7.14-7.19 (d,
2H), 7.26-7.30(d, 2H), 7.31-7.34(t, 1H), 7.59-7.64 (t,
1H), 7.75-7.79(d, 1H),7.83-7.90 (d, 1H), 8.98 (s, 1H),
9.03(s, CH=N) ppm; MS(m/z): 307 (M+23), Calcd (284),
Found (307); Andl. Calcd (%) for C H, FCIN,: C; 67.50,
H; 3.54, N; 9.84. Found: C; 67.48, H; 3.52, N; 9.82.

2-Chlor 0-3-quinolinyl-methylene-4-methyl-3-clor o-
benzenamine(3)): M.p: 192-194°C; IR (KBr): 3348 cmr
', *H NMR (400 MHz, CDCl,): d = 2.25 (s, 3H, CH3),
7.00-7.05(d, 2H), 7.31-7.34(d, 1H), 7.61-7.66 (t, 1H), 7.81-
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7.86(t, 1H), 8.06-8.09 (d, 1H), 7.98-8.01 (d, 1H), 8.85(s,
1H), 9.11 (s, CH=N) ppm; MS(m/z): 337 (M+23), Calcd
(314), Found (337); And. Calcd (%) for C ,H,,CIN,: C;
64.78,H; 3.84,N; 8.89. Found: C; 64.76,H; 3.82,N; 8.87.
2-Chloro-3-quinolinyl-methylene-3,5-dinitro-
benzenamine (3k): M.p: 211-214 °C; IR (KBr): 3348
cm; 'HNMR (400MHz, CDCL,): d=2.23(s, 3H, CH,),
6.87-6.90 (d, 2H), 7.09-7.12 (d, 1H), 7.14-7.17 (t, 2H),
7.19-7.26 (t, 1H), 7.59-7.62 (d, 1H), 7.64-8.07 (d, 1H),
8.87 (s 1H), 9.06 (s CH=N) ppm; MS(m/z): 348 (M+23),
Calcd (325), Found (348); Anal. Calcd (%) for
C,H,CIN,O,: C; 62.68, H; 3.71, N;12.90. Found: C;
62.66, H; 3.69, N; 12.88.

CONCLUSION

In Conclusi on, we have described the synthesisand
sructural characterization of 2-chloro-3-quinolinyl-meth-
ylene-benzenamines. These synthesized 2-chloro-3-
quinalinyl-methylene-benzenaminesaredifferent withre-
spect to their variousfunctional groups attached to the
quinolineligand. The DNA photoclevagestudiesarea so
affected by the nature of the side chains, and our invitro
findings showsthat these compounds show an efficient
photocleaversof the plasmid DNA.
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