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SYNTHESIS OF QUINOLINE DERIVATIVES BY REACTION OF DIMETHYL(2R,3S,4R)-2-
PHENYL-4-(PHENYLAMINO)-1,3,4-TRIHYDROQUINOLINE-2,3-DICARBOXYLATE  WITH
SOME AMINES
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ABSTRACT: In this work, quinoline derivatives were synthesized from reaction of
aniline, benzylaldehyde and dimethylacetylene dicarboxylate (DMAD) in sequent steps
to provide quinoline derivative dimethyl (2R, 3S, 4R)-2-phenyl-4-(phenylamino)-1, 3, 4-
trihydroquinoline-2,3-dicarboxylate (12). Compound (12), was reacted with some amines
such as  hydrazine hydrate, urea, thiourea, ethylenediamine, diaminopropane,
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dinitrophenylhydrazine and o-phenylenediamine to give (3aS,9R,9aS)-2-amino-3a-
phenyl-9-(phenylamino)-4,9,9a-trihydro-pyrrolo[3,4-b]quinoline-1,3-dione (13), (3aR) -
1,3 — dioxo - 3a-phenyl-9-(phenylamino)-4,9,9a-trihydro-pyrrolo[3,4-b]quinoline-2-
carboxamide (14), (3aS)-1,3-dioxo-3a-phenyl-9-(phenylamino)-4,9,9a-trihydro-
pyrrolo[3,4-b] quinoline - 2-carbothioamide (15),  6a-phenyl-12-(phenylamino)-
2,3,4,5,7,12,12a-heptahydro-[1,4]diazocino[6,7-b]quinoline-1,6-dione (16), (7aS)-7a-
phenyl-13-(phenylamino)-2,3,4,5,6,8,13,13a-octahydro-[1,5]diazonino[7,8-b]quinoline-

1,7-dione (17), 2-((2,4-dinitrophenyl)amino)-9-(phenylamino)- 4, 9, 9 a - trihydro-
pyrrolo [3,4-b] quinoline-1,3-dione (18), and 2-(2-aminophenyl)-6a-phenyl-12-
(phenylamino)-2, 4,5,7,12,12a-hexahydro-diazocino[3,4-b]quinoline-1,6- dione (19)
respectively. Reaction of (12) sodium metal gave methyl 3-oxo-2-phenyl-5-
(phenylamino)-1,2, 4,5-tetrahydro- benzo[b]azepine-4-carboxylate(20). These reactions
were carried out with different solvents like acetonitrile, ethanol, and chloroform
providing good yields of the new heterocyclic compounds (13-20) of quinoline
derivatives. The identification of the compounds(13-20) were based on spectroscopic
analysis such as IR, UV, 'H-NMR, C-NMR, and the microanalysis of the elements
(CHN) data.
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INTRODUCTION: In recent years, the chemistry
of nitrogen heterocyclic compounds especially
quinolines has attracted attention due to their
reactivity and biological activities like antibacterial
! antiasthmatic °, antihypertensive 3, anti-
inflammatory agents 4 ~and antiobesity. °
Quinolines also have antipyretic, antiperiodic °
properties and are used as antimalarials and for

preparing other antimalarial drugs.’
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Quinoline derivatives are prevalent in a variety of
pharmacologically active synthetic and natural
compounds. ® A prominent example is quinine (1)
which is found naturally in plants as alkaloids °.
The chloroquine (2) *° is the most famous drug
containing this active ingredient resulted in control
and treatment of malaria for decades .

Because the chloroquine prevent the development
of malaria parasites in the blood so it is used by
doctors to both prevent and treat malaria. ** Simple
quinoles (3-6) are isolated from the bark of Galipea
longiflora trees of the Rutaceae family **** used
effectively against the parasites Leishmania sp.,
which are the agents of Leishmaniasis, a protozoan
disease of the tropical areas in South Africa,
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particularly in the amazonian forest.™ Previous
publications have clearly demonstrated many
reactions in various synthetic applications which
give rise to quinoline nucleus. *®*° The most
versatile method available for the synthesis of
quinoline derivatives is the reaction of 2-
aminoacetophenon and ethyl acetoacetate in the
presence of chloramine-T and acetonitrile as a
solvent to afford (7). 2%

There is a facile and efficient iron-catalyzed
intramolecular allylic amination of 2-aminophenyl-
1-en-3-ols which proceeds smoothly to afford 1,2-
dihydroquinoline and quinoline derivatives such as
(8) and under further mild reaction conditions gives

1)
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good vyields of (9). % Also, 1,4-dihydroquinolines
such as (11) has been reported through sequential

N-acylamide (10) methylenation-enamide ring-
closing metathesis. %
As a part of our continued interest in the

development of new synthetic methods for further
highly substituted fused rings to quinoline nucleus,
we have developed a new synthetic route mainly to
the synthesize of pyrrologuinolines derivatives
through unprecedented approach from dimethyl
(2R,3S,4R)-2-phenyl - 4 - (phenylamino)-1,3,4-
trihydroquinoline-2,3-dicarboxylate ~ (12)  and
amines.

)

International Journal of Pharmaceutical Sciences and Research 962



Ad- Daraji and Al Samarrrai, 1JPSR, 2016; Vol. 7(3): 961-967.

MATERIALS AND METHOD:

Infrared (IR) spectra were recorded on Shimadzu
FT-IR 8400S instrument, and were calibrated using
a polystyrene film. Solid compounds were recorded
in potassium bromide disks (KBr).Ultraviolet (UV)
spectra were recorded on Shimadzu UV-1800
spectrophotometer, *H-NMR spectra were recorded
on 400 MHz AV IlI-HD-800 Bio Spin
spectrometer while **C-NMR were recorded on 300
MHz Bruker spectrometer instrument using
dimethyl sulfoxide (DMSO-ds) as a solvent
solution, using tetramethylsilane (TMS) as an
internal standard. Chemical shifts were quoted in
parts per million (ppm) downfield from TMS.
Elemental analysis was performed on the CHN
elemental (Eur Vector EA 3000A) Germany, see
Table 1. Analytical thin layer chromatography
(T.L.C.) was carried out on already made 5x5 cm
plates coated with silica gel 0.25 cm N-HR/UV s, ,
while column chromatography was carried out
using silica gel (60-230 mesh) as a stationary phase
and different solvent systems as mobile phases.

Reaction of aniline, dimethyl acetylene
dicarboxylate (DMAD), and benzaldehyde in the
presence of p-toluene sulfonic acid as a catalyst:
Dimethyl acetylenedicarboxylate (1.136g, 8mmol)
was added to a solution of aniline (1.48g, 15.91
mmol) in ethanol (5ml) and the mixture stirred
overnight at room temperature. Benzaldehyde
(0.848g, 8 mmol) and p-toluene sulfonic acid
(0.344g, 2 mmol) were added to the solution with
further stirring for 48h. Solid product separated out,
was collected, washed with cold ethanol, and
recrystallized from ethanol to give pale green
crystals  for  dimethyl(2R,3S,4R)-2-phenyl-4-
(phenylamino)-1,3,4 - trihydroquinoline - 2, 3-
dicarboxylate (12), m.p., 177-179°C, (yield : 1.66qg,
48%). Amax (EtOH) : 207 , 253 ,and 292 nm. vmax
(KBr) : 3260 , 3210 (N-H) ; 3050 (-CgHs); 2930
(CH-aliph.) ; 1700 , 1680 ( 2C=0) ; 1230 ( C-0) ,
and 1060 cm ™ (C-N).

'H-NMR (DMSO-dg) : & 2.1 (3H , s , (CH30)3) ;
23 (1H,d, CHNH) ;3.0 (3H, s, (CH30),) ; 5.4
(1H, d, CH) ,and 7.1-7.6 ppm (Ph-protons). *3C-
NMR (DMSO-dg): 8 27.1 (C3); 30.1 (Cyp) ; 33.2
(Cs) ; 125-145 (C-aromatic) ; 145.3 (Cga-ipso) ;
148.4 (Cyp-ipso) ; 175.1 (Cs=0) ; 179.5 ppm
(C3:O).
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General procedure for the synthesis of the
compounds (13-19):

An equivalent amount of (12) was added to
solutions containing the amines, hydrazine hydrate,
urea, thiourea, ethylene diamine, 1,3-propane
diamine, 2,4-dinitrophenylhydrazine, and
phenylene diamine with stirring at various
temperature (see Table 2 further reaction
conditions). Solid products separated out were
filtered of and recrystallized o give compounds
(13-19) respectively.

(3aS,9R,%aS) - 2 - amino- 3 a — phenyl - 9-
(phenylamino)-4,9,9a - trihydro - pyrrolo [3, 4-
b]quinoline-1,3-dione (13).

(Yield: 0.14g, 68%), Amax (EtOH) : 202 , 222, 254,
and 284 nm. vmax (KBr) : 3213 (N-H) ; 3051 (CgHs)
; 2956 (CH-aliph.) ; 1610, 1620 (2C=0) ; 1230 (
C-0), and 1050 cm ™ (C-N). *H-NMR (DMSO-ds)
:024 (IH,d, CHNH) ; 2.6 (1H, s, NH) ; 4.1
(2H ,s, NH,) ; 55 (1H, d , CHCO) ,and 7.3-7.7
ppm (Ph-protons). *C-NMR (DMSO-dg) : & 28.0
(Coa) ; 32.5 (C3y) ; 34.1 (Cy) ; 127-146 (C-aromatic)
; 147.0 (Cgp-ipso) ; 149.1 (Cgp-ipso) ; 178.9 (C,=0)
; 180 ppm (C3=0).

(3aR)-1,3-dioxo-3a-phenyl - 9 - (phenylamino)-
4,9,9a-trinydro — pyrrolo [3,4-b] quinoline-2-
carboxamide (14). (Yield: 0.057g, 20%), Amax
(EtOH) : 203 , 253 , and 291 nm. vmax (KBT) :
3261, 3209 (N-H) ; 3050 (- CgHs) ; 2950 , 2922
(CH-aliph.) ; 1710 , 1683 (2C=0) ; 1240 (C-0) ,
and 1065 cm ! (C-N). *H-NMR (DMSO-ds) : & 2.6
(IH,d,CHNH) ;265 (1H,s,NH) ;44 (2H, s,
NHy) ; 5.6 (1H, d, CHCO) ,and 7.0-7.6 ppm (ph-
protons). *C-NMR (DMSO-de) : & 27.5 (Cga) ; 31.1
(Cza) ; 34.0 (Co) ; 130-147 (C-aromat) ; 145.0 (Cyp-
ipso) ; 149.5 (Cgp-ipso) ; 177.3 (C1=0) ; 180.0
(C3=0) ;183.1 ppm (C=0-NH,).

(3aS)-1,3-dioxo-3a-phenyl - 9 - (phenylamino)-
4,9,9a-trihydro - pyrrolo [3,4-b] quinoline - 2-
carbothioamide (15).

(Yield: 0.108g, 40%), Amax (EtOH) : 210 , 253 , and
295 nm. vmax (KBr) : 3257 , 3207 (N-H) ; 3006 (-
CeHs) ; 2956 (CH-aliph.) ; 1703 , 1680 ( C=0) ;
1232 ( C-O) ; 1201 (C=S) , and 1075 cm ™ (C-N).
'H-NMR (DMSO-dg) : & 2.67 (1H , d , CHNH) ;
2.7 (1H,d,NHCH) ;3.1 (1H,s, NH); 4.9 (2H, s,
NH,) ; 5.68 (1H, d, CHCO) ,and 7.2-7.8 ppm (Ph-
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protons). *C-NMR (DMSO-dg) : § 28.5 (Cga) ; 31.5
(Csa) ; 32.9 (Cy) ; 130-149 (C-aromatic) ; 146.0
(C4p-ips0) ; 149.5 (Cgp-ipso) ; 178.4 (C1=0) ; 179.0
ppm (C5=0).

6a-phenyl-12-(phenylamino)-2, 3, 4, 5, 7, 12, 12a-
heptahydro-[1,4]diazocino[6,7-b]quinoline - 1, 6-
dione (16).

(Yield: 0.357g, 70%), Amax (EtOH) : 209 , 255, and
305 nm. Vmax (KBI) : 3450 (N-H) ; 3028 (- CgHs) ;
2954 (CH-aliph.) ; 1700, 1685 ( 2C=0) ; 1228 ( C-
0) , and 1076 cm ™ (C-N). *H-NMR (DMSO-dg) :
625(1H,d, CHNH); 2.6 (1H,d, NHCH); 3.0
(IH,s,NH);4.1(1H,t,2NHCH,) ;54 (1H, d,
CHCO) ,and 7.0-7.9 ppm (Ph-protons). *C-NMR
(DMSO-de) :027.0 (C12a) ; 315 (Clz) ; 32.1 (Cﬁa) ;
62 (C34) ; 128-140 (C-aromatic) ; 145.3 (Czp-ipso) ;
148.4 (Cyyp-ipso) ; 179.0 (C1=0) ; 181.0 ppm
(C6=0)

1,3- Diaminopropane(7aS) -7a — phenyl -13-
(phenylamino)-2,3,4,5,6,8,13,13a-octahydro-[1,5]
diazonino[7,8-b]quinoline-1,7-dione (17).

(Yield: 0.46g, 79%), Amax (EtOH) : 206 , 262 , and
313 nm. vmax (KBr) : 3327 (N-H) ; 3060 , 3029
(CeHs) ; 2949 (CH-aliph.) ; 1689 (C=0) ; 1228 (
C-0), and 1031 cm ™ (C-N). *H-NMR (DMSO-ds)
8251 (1H,d, CHNH) ; 2.61 (1H, d, NHCH) ;
29(1H,s,NH) ;4.0 (1H,t, 2NHCH,) ; 5.1 (1H,
d , CHCO) ,and 7.0-7.8 ppm (Ph-protons). **C-
NMR (DMSO-dg) : 6 21.5 (Cy) ; 26.5 (Ci3a) ; 30.8
(C13) ; 33.0 (Ca) ; 62.7 (C3z5) ; 126.5-141 (C-
aromatic) ; 146.0 (Cgp-ipso) ; 149.3 (Cyzp-ipso) ;
178.7 (C,=0) ; 181.5 ppm (C7=0).

2-((2,4-dinitrophenyl)amino) - 9 -(phenylamino)-
4,9,9a-trihydro-pyrrolo[3,4-b]quinoline - 1, 3-
dione (18).

(Yield: 0.58g, 60%), Amax (EtOH) : 205, 245, and
363 Nm. vmax (KBr) : 3350 (N-H) ; 3050 (CgHs) ;
2910 , 2925 (CH-aliph.) ; 1695 (C=0) ; 1225 ( C-
0), and 1080 cm ™ (C-N).

'H-NMR (DMSO-dg) : & 2.6 (1H , d , CHNH) ;
2.75(1H,d, NHCH) : 3.2 (1H,s, NH) ; 4.7 (1H,
s, NHNCO) ; 54 (1H , d , CHCO) ,and 7.3-8.1
ppm (Ph-protons). *C-NMR (DMSO-dg): & 28.1
(Coa) ; 315 (Co) ; 34.1 (Csp) ; 127.1-142 (C-
aromatic) ; 147.3 (Cgp-ipso) ; 150.4 (Cgp-ipso) ;
179.5 (C,1=0) ; 182.3 ppm (C3=0).
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g- O-phenylendiamine2-(2-aminophenyl) - 6a -
phenyl-12-(phenylamino)-2, 4, 5, 7, 12, 12a-
hexahydro-diazocino[3,4-b]quinoline- 1, 6- dione
(19).

(Yield: 0.38g, 57%), Amax (EtOH) : 206 , 244 , 276 ,
360, 370 , and 400 nm. vmax (KBr) : 3275 (N-H) ;
3025 (-CgHs) ; 2990 (CH-aliph.) ; 1675 (C=0) ;
1240 ( C-0) , and 1070 cm * (C-N). *H-NMR
(DMSO-dg) : 62.83 (1H,d,CHNH) ;2.9 (1H,d,
NHCH) ;3.3 (1H,s, NH); 4.6 (1H, s, 2NH) ,and
7.3-7.9 ppm (Ph-protons). *C-NMR (DMSO-ds) :
3 27.4 (Ci2a) ; 29.7 (C1p) ; 33.0 (Cea) ; 126.3-141.1
(C-aromatic) ; 145.1 (Cp-ipso) ; 149.0 (Cy1p-1ps0) ;
177.7 (C1=0) ; 181.4 ppm (Cs=0).

Reaction of (12) with sodium metal:

Small pieces of sodium metal (0.081g, 3.6 mmol)
was added to a suspension of (10) (0.5 g, 1,2
mmol) in dry diethyl ether (15 ml). Mixture was
stirred at room temperature for 72 h accompanied
by change of colour from pink to yellow during
reaction time. Solid material was separated out,
filtered off, washed with diethyl ether and
recrystallized from acetonitrile to give methyl 3-
0x0-2-phenyl-5-(phenylamino)-1,2, 4,5-tetrahydro
- benzo[b]azepine-4-carboxylate(20), m.p., 270-
272 °C , (yield: 0.35g , 60%). Amax (EtOH) : 209 ,
261 ,and 315 nm. vmax (KBr) : 3350 (N-H) ; 3060 ,
3030 (- CgHs) ; 2997 , 2947 (CH-aliph.) ; 1703 (
C=0) ; 1238 ( C-O) ,and 1076 cm * (C-N). *H-
NMR (DMSO-dg) : 62.2 (3H , s, CH30CO) ; 2.8
(1H,d, CHph);2.83 (1H,s, NHCH) ; 2.85 (1H ,
d, CHNH) ; 3.25 (1H, s, NH) ,and 7.1-7.8 ppm
(Ph-protons). *C-NMR (DMSO-de) : & 30.1 (Cy) ;
31.5 (Cs) ; 34.8 (Cy) ; 127-144 (C-aromatic) ; 143.7
(Coa-ipso) ; 147.9 (Csa-ipso) ; 176.5 (CH3C=0) ;
180.6 ppm (C3=0).

RESULTS AND DISCUSSION: Besides the
importance of quinoline and its derivatives as
biologically active agents, they are also useful
synthons and building block for many heterocyclic
products and probably used as biologically agents
also. Condensation of anilines and benzaldehyde
and acetylenic ester has been extensively used for
the preparation of nitrogen  heterocyclic
compounds, especially in the preparation of
condensed heterocycles such as the compound (21),
as it can be seen below:
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TABLE 1: CHN ANALYSIS OF COMPOUNDS (12-20).
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Comp. Molecular Found Calculated
No. Formula C% H% N% S% C% H% N% S%
12 CasH24N,0, 72.11 5.76 6.73 72.15 5.71 6.77
13 C,3H20N40, 73.01 5.29 14.81 72.89 5.32 14.79
14 CosH20N,03 69.90 4.85 13.59 69.83 4.91 13.45
15 CasH20N30,S 69.56 4.83 10.14 7.72 69.66 4.92 10.17 7.75
16 CasHaaN,O, 72.81 5.82 13.59 72.74 5.88 13.62
17 CasHasN,O, 72.63 6.05 1355 72.69 6.01 1357
18 CaoH2NgOg 66.15 4.18 15.96 66.22 4.25 16.10
19 CaoH24N,O, 75.65 5.21 12.17 75.73 5.19 12.20
20 CosH2N,03 74.61 5.69 7.25 74.66 5.61 7.31

TABLE 2: REACION CONDITION, PHYSICAL PROPERTIES, AND YIELD % OF SYNTHESIZING COMPOUNDS (13-20).

Products  Mmoles Mmoles Reaction Reaction Solvent Colour Recrystall. M.P. Yield

of (12) of Amine  Time (H) Temp. °C Solvent O %
13 0.6 0.6 48 R.T. Chloroform Pink Ethanol 190 68
14 0.6 0.6 240 R.T. acetonitrile  white ethanol 182-5 20
15 0.6 0.6 72 R.T. Acetonitrile  white  acetonitrile  196-8 40
16 1.2 1.2 0.5 min. 40 Acetonitrile  white ethanol 150 70
17 1.2 1.2 4 min. 40 Acetonitrile  white ethanol 193 79
18 1.2 1.2 12 80 Acetonitrile orange  acetonitrile ~ 195-7 60
19 1.2 1.2 12 80 Acetonitrile  orange ethanol 248 57
20 1.2 3.6* 72 R.T. diethyl ether yellow acetonitrile ~ 270-2 60

In view of significant interest in the synthesis of
these heterocyclic, we herein report in a detailed
account of the synthetic methods available for the
synthesis of (12). In a typical experiment, aniline,
dimethyl acetylenedicarboxylate (DMAD) and
benzaldehyde were reacted in presence of p-toluene
sulfonic acid in absolute ethanol with stirring to

afford the corresponding product, dimethyl
(2R,3S,4R)-2-phenyl-4-(phenylamino)- 1, 3, 4-
tryhydroquinoline-2,3-dicarboxylate (12) in

moderate yield. The reaction was completed within
72 hours, as it can be seen below:
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The mechanism apparently do not differ from that
of forming (21) and involves the nucleophilic
attack of aniline on the  dimethyle
acetylenedicarboxylate ~ with ~ formation  of
compound (21), through the following mechanism:
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Compound (12) was further converted into their
cyclic imide derivatives by treatment with different
amines. The reaction of (12) with hydrazine
hydrate at room temperature afforded the
heterocyclic compound (13). The compound (13)
was characterized by IR which showed a
fundamental stretching band (doublet) due to NH;
at 3261 and 3209 cm™. Compounds (14) and (15)
prepared from reaction of (12) with urea and
thiourea at room temperature, also showed a
fundamental stretching bands (doublet) due to NH;
at 3250, 3200 and 3255 and 3205 cm™ respectively.
In general, IR spectra of the rest of the compounds
(16-20) showed N-H stretching at about 3450 to
3210 cm™. In addition to that, the compounds (13-
20) also showed two carbonyl (C=0) stretching
absorption band for imides compounds at around
1710 to 1610 cm™ ' methoxy (C-O-C) band
absorption at around 1240 to 1225 and C-N
absorption band at around 1080 to 1031 cm™.
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'H-NMR spectra of the compounds (12-20) showed
characterization signals at around & 2.3 to 2.85 for
CHNH, signals for NH at around 6 2.6 to 3.3,
signals at around & 5.1 to 5.65 for CHCO, aromatic
protons signals were appeared at about 6 7.0 to 8.1

ppm.

Regarding '*C-NMR spectra for the same
compounds (12-20), signals at around & 27.1 to
30.1 for CH group adjacent to carbonyl group,
signals for CH adjacent to NH group at around o
30.8 to 34.4, signals at around o 30.1 to 34.8 for
tertiary carbon adjacent to the other carbonyl
group. Signals that due to aromatic carbon
appeared at around & 125 to 149, the ipso-carbon
showed signals at around & 143.7 to 150.4 and
important signals were observed due to carbonyl
group carbons at about & 175.1 to 182.3 ppm.
Microanalysis (CHN) of the compounds (12-20)
confirms the molecular weight of the desired
compounds.

SCHEME 1: REACTION OF COMPOUND (12) WITH SOME AMINES.
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CONCLUSIONS: Quinoline and its derivatives
are important heterocyclic systems which have
great significance as a biologically active
compounds as well as being useful synthon for
synthesis of many heterocyclic compounds. This
work describes the synthesis of new heterocyclic
compounds from quinoline derivatives and amines.
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