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ABSTRACT

Chalcones are famous compounds due to their mild reaction and acceptable
yield, in addition to their pure products. The synthesized compounds in this
study were prepared by two steps: step 1. Includes the reaction of chalcone  Correspondence:

and ethylacetoacetate to produce the previously prepared compound Hamid J. Mohammad

Keywords: chalcone, ethyl acetoacetate, cyclohexene, primary amines.

(cyclohexene derivative). Step 2. Includes the reaction of the last one with
different primary amines to produce new compound by ring closure reaction.
The identification of products based on IR, 13C-NMR.
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INTRODUCTION

Chalcones are a family of aromatic ketones with two
aromatic groups bridged by an enone linkage (Ar-
COCH=CH-Ar) (. Furthermore, chalcones (trans-1,3-
diaryl-2-propen-1-ones) are natural products belong to
flavonoid, are considered as intermediate in the
flavonoid’s biosynthesis, and are widespread in plants.
The existence of the «, $-unsaturated ketone moiety in
chalcones is a common part found in a large number of
biological active compounds. Therefore, chalcone
derivatives from nature of synthetic origin exhibit diverse
pharmacological activities, such as antimicrobial 2,
antitumor ), anticancer 5 and radical scavenger (©).
Moreover, chalcones derivatives are screened for their
anti-inflammatory activity (7). chalcones are readily
prepared by aldol condensation of an aryl aldehyde with
an acetopbenone. The constituents that were chosen for
the chalcone array included substituted aryl, including
both 5-, and 6-membered ring heteroaryl, aldehydes and
acetophenones (). The condensation of a-diketones with
vicinal diamines (including subsequent dehydrogenation)
represents a classical method for the synthesis of
pyrazines (9, especially symmetrically substituted ones.
Chalcones act as precursors in the synthesis of numerous
constructive compounds such as flavonoids and
isoflavonoids (19). Flavonoids are the customary
constituents of human diet. Chalcones comprise of a three
carbon o,f3 -unsaturated carbonyl system. Condensation
of aromatic aldehydes with acetophenones in the
presence of catalyst yields chalcones (11). Chalcones
commence a diversity of chemical reactions together with
the synthesis of pyrimidine, isoxazoles and Pyrazolines.
Chalcones act as mediators in the synthesis of beneficial
therapeutic compounds. Special attention has been given
to chalcones due to their simple structures and diverse
pharmacological activities. Worth mentioning activities of
chalcones are in anti- inflammatory (11-14), antifungal,
antibacterial (15, antimalarial (16-20), antitumor (21,
antimicrobial (2223), antiviral (24), antitubercular (25),
antioxidant (26), antimitotic (26), anti-leishmanial (27), anti-
platelet (28), anticancer (29 and antihypertensive activities
(30), Owing to the above stated reasons, the synthesis of
chalcones and chalcone based functionalized derivatives
had remained primary objective. A number of techniques
and schemes have been reported for the synthesis of
these compounds. Amongst all the stated methods, Aldol
condensation and Claisen-Schmidt condensation still hold
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high position. The best method for the synthesis of
chalcones is the conventional ClaisenSchmidt
condensation in the presence of aqueous alkaline bases
(1), Ba(OH)2 2), LiOH, microwave irradiation and
ultrasound irradiation (33). Chalcones bearing maleimide
are a class of organic compounds with numerous
applications in synthetic chemistry (3435), great attention
has been oriented towards cyclic heterocyclic systems
containing nitrogen, oxygen or sulfur atom, such class of
compounds has wide applications (36-40), therefor we
planned to synthesize some new five, six, and seven
derivatives.

Experimental

Reagent and materials

All chemicals and solvents used of analytical reagent (A.R)
grade quality and were used as received. Most of the
chemicals were provided by United Tetragroup
(Germany).

Apparatus measurements

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). 13C-NMR were recorded
on 500 MHz Bruker spectrometer instrument using
dimethyl sulfoxide (DMS0-d6) as a solvent solution, using
tetramethylsilane (TMS) as an internal standard.
Chemical shifts were quoted in parts per million (ppm)
downfield from TMS.

Organic Preparations

preparation of Cyclohexene derivative (3).

This compound was prepared as previously reported (1),
chalcone (1) (2.44 g, 0.01 mol) was mixed with ethyl
acetoacetate (2) (1.5 ml, 0.01 mol) in ethanol (15 ml) and
refluxed for 4 h, in the presence of (0.8 ml) 10% NaOH as
a catalyst, The mixture was cooled to room temperature
and the solid product obtained was filtered and
recrystallized from ethanol, which gave white crystals of
(3), m.p., 104-106 Ce [Lit.104-106 Ce]4! and (Yield: 3.35 g,
85%).

General procedure for the synthesis of the
compounds (a, b, ¢, d, e,).

A mixture of Cyclohexene derivative (3) (1 mol) in
ethanol selected primary amines (1 mol) were refluxed,
see Scheme (1). and monitored by TLC until reactions
were completed. In each time, Reaction mixture was
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cooled to room temperature, the resulting solid was
collected by filtration, and recrystallized from ethanol, to
give compounds (a, b, ¢, d, e,). respectively. see table (1).
preparation of (f).

To a solution of hydroxylamine hydrochloride (0.21g,
1mol) in ethanol (5ml) containing pyridine (0.25 ml,
1mol) was added a solution of Cyclohexene derivative (3)
(1g, 1mol) in ethanol (5ml), and the mixture refluxed for
4 h, and monitored by TLC until reaction was completed,
the solvent was evaporated and the residue was taken in
ethylacetate (10 ml), washed with a solution of sodium
carbonate (15ml), and the organic layer was separated,
dried over anhydrous MgSO4. Solvent was evaporated,
and the residue was recrystallized from ethanol, to give
white crystals of (f).

Preparation of (a).

v (KBr): 3030 (CH-aromatic.); 2970, 2890 (CH-aliph.);
1640, 1630 (C=N); 1600 (C=C); 1290 cm-! (C-0). 13C-NMR
(DMSO-de) : 6 31.1 (Cs24) ; 45.7 (Co17) ; 74.0 (C23) ; 116.1
(Ci) ; 126.1-129.4 (CH-aromatic.) ; 138.5 (Cio) ; 138.9
(Cs); 146.1 (C7) ; 158.7 (C18) ; 175.2 ppm (C19). see Figure
(1-4).

Preparation of (b).

v (KBr): 3020 (CH-aromatic.) ; 2980, 2900 (CH-aliph.) ;
1650 (C=N); 1600 (C=C); 1525, 1334 (NO2) ;1325 (C-N)
; 1280 cmt (C-0). 13C-NMR (DMSO-de): & 31.1 (Cs30) ;
45.7 (Co17) ; 74.0 (C29) ; 116.1 (C16) ; 126.1-129.4 (CH-
aromatic.) ; 138.5 (C1o0) ; 138.3 (Cs) ; 138.9 (Cz6) ; 141.0
(C23,24) 146.1 (C7) ; 158.7 (C18) ; 175.2 ppm (C19).

H-55
C13

— 1752083

— 1587127

— 0T

Preparation of (c).

v (KBr): 3040 (CH-aromatic.) ; 2985, 2890 (CH-aliph.) ;
1640 (C=0 urea); 1625, 1620 (C=N) ; 1600 (C=C); 1260
cm! (C-0). 13C-NMR (DMSO-d¢) : & 31.1 (Csz26) ; 45.7
(Co17) ; 74.0 (Czs) ; 116.1 (Ci6) ; 126.1-129.4 (CH-
aromatic.) ; 138.5 (Ci0) ; 1389 (Cs) ; 146.1 (C7) ; 155.3
(C21) ; 175.2 ppm (C19). 158.7 (C18) ;

Preparation of (d).

v (KBr): 3030 (CH-aromatic.); 2975, 2870 (CH-aliph.);
1630, 1625 (C=N); 1610 (C=C); 1250 cm-! (C-0). 13C-NMR
(DMSO-ds) : 6 31.1 (Cs30) ; 45.7 (Co,17) ; 74.0 (C20) ; 116.1
(C16) ; 126.1-129.4 (CH-aromatic.) ; 137.6 (C21) ; 137.9
(C22) ; 138.5 (C10) ; 138.9 (Cs) ; 146.1 (C7) ; 158.7 (C1s) ;
175.2 ppm (C19).

Preparation of (e).

v (KBr): 3040 (CH-aromatic.); 2985, 2880 (CH-aliph.);
1640, 1635 (C=N); 1620 (C=C); 1230 cm-! (C-0). 13C-NMR
(DMSO0-ds) : 6 31.1 (Cs26) ; 44.2 (C21) ; 45.7 (Co17) ; 50.3
(C22) ;74.0 (C25) ; 116.1 (C16) ; 126.1-129.4 (CH-aromatic.)
; 138.5 (C10) ; 138.9 (Cs) ; 146.1 (C7) ; 158.7 (Cis) ; 175.2
ppm (C19).

Preparation of (f).

v (KBr): 3010 (CH-aromatic.); 2990, 2880 (CH-aliph.);
1680 (C=N); 1610 (C=C); 1285 cm (C-0). 13C-NMR
(DMSO-de) : 6 31.1 (Cs24) ; 45.7 (Co) ; 52.4 (C17) ; 74.0
(C23) ; 79.1 (Ci8) ; 116.1 (Cis) ; 126.1-129.4 (CH-
aromatic.) ; 138.5 (C1o0) ; 138.9 (Cs) ; 146.1 (C7) ; 175.2

ppm (C19).
e
YFRFRERER The University of Jordan

Faculty of Science
Department of Chemistry

Instrument Model:
Bruker 500 MHz=Avance I11

Operator: Rola Hassouneh
nmr3ilE juedo.jo
5:;-"'.
CEFND
PROCKD 1

Data Parssstscs
1Bectiljalal
E

ri = Acquimition Facsse:
0181804
14.37

apsct
5 m= FABDD EBS

PULFROG zopg 30
™ Egii
SOLVERT oHED
RS a8
oS 4
SHH 331256.800 Hx
FIDRES 9.4T6E3T mx

| g 1.04BSTED mac
BG 20 0E
oal 1£.900 ceec
DE 6.50 cmsc
TE 198.0 K
ol 200006500 sec
il 3. 83006500 zec
™o 1
emmsmees CHANKEL i1 seseeses
srol 125 7715681 mnx
KDC1 13C

| P ParT—
FLWL 93, 524FREDS w
mmmmmmn CHANKEL §0 smsmmmms
srad G00.1326805 mHz
HDCE in
CFOPRG |2 wnltzlé
POl B8_00 csec
PLHZ 17. 57800826 w
PLN12 0. 5630T99% w
PLN13 0. X2982000 W
1 I I I I I I I I I I I r -
2 = Processing parssstecs
220 200 180 160 140 120 100 80 60 40 20 0 ppm 3 :
sr 135_757TEMS Mnz
WO ™
558 &
1 . 1.00 Hx
Figure (1).

125

Systematic Reviews in Pharmacy

Vol 11, Issue 9, Sep-Oct 2020



Mohammad et al. /Synthesis of Heterocyclic Nitrogen Compounds using Cyclohexene Derivative with Various Primary Amines

H-55
Cl3

] " z = 34211 @
- £ ; B3 3nEERE %
= . .
= 2 2 bagad LELE b= The University of Jordan
| | 'v \Q‘V// | Faculty of Science
Department of Chemustry
Instrument Model:
Bruker 500 MHz=Avance III
Operator: Rola Hassouneh
nmr3iE juedo.jo
Correant Data Parssstsca
| 1Bectil jalal
EXPND ga2
FROCKD 1
1 r: = Acguimition Pacazstsca
Data_ 20182804
Tize 14.37
INSTRUM apsct
FROBHD S m= FABDO EBS
PULPROG zgpa il
™ B3g
SOLVENT =t
RS aE
o3 4
SHH 31256 800 mx
FIDRES 0476837 mx
AQ 10485760 mac
BG 20206
| cH 1£.800 assc
DE £.50 ussc
™ 1980 &
o1 1.00000008 wec
pa1 0.83088500 nec
o0 1
CHANREL £1
sTol 125. 7713681 MHz
WOC1 13c
Pl 9.80 casc
PNl 93_I249HE05 W
CHANKEL £3
srod 500.1320005 muz
2a ] in
CFOFRG| 2 wumltzlé
PCRO2 #8.00 caec
PLNZ 17.5700002€ w
PLW1Z . 5630704 w
PLWLY G.2rda2000 w
T T T T T T T T T T T T T T T T T T F2 = Grocesming paresstars
190 185 180 175 170 165 160 155 150 145 140 135 130 125 120 115 110 ppm = 2168
s 1257577690 MHz
WOW 14
5= [
im 1,08 mz
= [
FC 148
Figure (2).
H-55
dept135
WD W D D
fiias £ ¢
R 9% = The University of Jordan
‘\W/r} | I I Faculty of Science
Department of Chemistry
I
1 Instrument Model:
Bruker 500 MHz=-Avance 111
Dperator: Rola Hassouneh
nmrs0E juedujo
Carrsnt DACA FATEBSTATE
ARerdl faLal
EaEme 41
PRMCNO 1
FI - hogelaition Parsmeters
Daze_ H1AL0A4
Time 14.3%
TEETRI
FRaleED 3 om PAGRD RES
] FOLiadG e H)
™ (1513
T =1
HE ao
! a JIELD.W; Hz
FloeEs O_4TEE1T7 Hz
Ay L.O4RSTED wec
Rl 0236
D 16030 vasc
oE %50 umsc
TE I%E.0 K
CagT2 145 .0003000
1 03002000 e
o D.DAN44E2E mac
Dl D.03002000 s
T
me——— CHIHEEL ] mm——
ared 125, 7704414 MRz
HDCL 1ac
Pl .00 umss
Pl 2000.90 ussc
§LI) IO NIAEREES W
SFERM[ 5] o ———1
o.%a0
SNNTES O Ex
AN 13 G404 W
me——— CHIHEEL ] em——
ares 0O, LIISFIS MRz
HDCI LR
CiFoiRG |2 wRizale
Y 1L.50 umsc
e 11,30 ussc
PR .30 ussc
T T T T T T T T T T T T T e T
220 200 180 160 140 120 100 80 60 40 20 ] ppm FI - Processlsg parsmcers
:: |:|s.'.|=.n|:= Mz
Al =3
ase a
e 1.90 Hz

Figure (3).

126 Systematic Reviews in Pharmacy Vol 11, Issue 9, Sep-Oct 2020



Mohammad et al. /Synthesis of Heterocyclic Nitrogen Compounds using Cyclohexene Derivative with Various Primary Amines

H-55
dept135

LR ) L -
gEgEE E g
m~ . .
HENEN M = The University of Jordan
\ll |./I ‘l' | Faculty of Science
Department of Chemistry
1
Instrument Model:
! . Bruker 500 MHz=Avance 111
Operator: Rola Hassouneh
nmr3ilE ju.edo.jo
Corrent Dacs Farsssterm
Ilezed] julsl
R (25
FROCHD 1
F1 - hogulmition Parasstsra
Dara_ H1ELDO4
Tima 14.29
ISSTRIN ——
FROEED S om PARROD EES
FOLFROG depcaplly
™ [S1513
SOLVENT 0
HE o
os 4
S 11250000 Hz
FimeEs O.4TEEIT Hx
Ag L.O4BSTED max
RE B02.04
o 16000 uasc
i ok %50 unsc
| ™ TR0 K
CRIT 145, 0000000
o1 1.00003000 wec
i+ D.DAR44EZE wec
oaz D.0I002000 mac
™ 1
wmmsmmes CHANLEL {] ssmsmsas
arsd 135, 7704414 HEz
HDC1 13
Pl F.00 unsc
11 200000 unec
PLED aw
PLE1 WRAAFICEL W
SpsRE[ 5] P p———
SFOALS 0300
' STEE 0
aren 1N &34D0024 W
mmmmmmen CHANNEL 1D -
SFox 500, LA1SFIS MEz
3 LR
CROFRG |2 wmlzzld
P3 11.50 usss
e 11.00 usec
PO .00 unsc
L IT. NG W
I 1 I 1 I I FLE12 B3I W
135 130 125 120 110 105 ppm F3 - Processing parsmcess
a1 T
a@F 1357570 Mix
[ M
aza [ ]
La 1.00 Rz
G a
24 .00

Figure (4).

Results and discussion

In this study, reactions between chalcone (1) and ethyl
acetoacetate (2) in the presence of Sodium hydroxide as a
catalyst and in refluxing ethanol as a solvent to give
cyclohexene derivative (3), this compound was prepared
as previously reported. 41 because the importance of
cyclohexene derivatives as biologically active agents, they
are also useful synthons and building block for many
heterocyclic products, so cyclohexene derivative (3) in

)J\/U\O/Et (0]

(2) 10% NaOH

+
0 EtOH, 4 h

O F O refluxe

M

_Et . .
O primary amines

O EtOH, refluxe

3)

new step was reacted with various primary amines to
give heterocyclic nitrogen compounds (a-f).
Heterocycliczation of the new heterocyclic nitrogen
compounds (a-f) was achieved by refluxing cyclohexene
derivative (3) in ethanol without using any catalyst
except compound (f) was need pyridine as a catalyst for
the reaction to complete. see scheme (1). Formation of
the products (a-f) was confirmed by IR, and 13C-NMR
(DEPT 135).

R(a)= N, R(b)= N-ph(NO,),, R(c)= N-CO, R(b)= N-ph, R(e)= NCH,CH,, R(f)= O

RN = R—N, R~ N

b

R N,R—N

Scheme (1)
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From this study, it was observed that yields were moderate to good. see table (1).

Table (1). primary amines that have been used, reaction time, some physical properties and yields of compounds (a-f).

Com.

primary amines

React
time [hr]

Color

MP | [%Yield]

ce “’qli}(lko _Et

NH,NH, H,0

Yellow

250 80 23

Pink

263 40

12

White

255 30

O
NH,

10

Yellow

266 65 27 26
28 25
22)—21
N

H,N(CH,),NH,

green

241 90 22

NH,OH.HCI

white

247 80 23

Conclusions

In conclusion, we have developed an exceedingly simple,
mild and clean synthetic protocol for the synthesis of
heterocyclic nitrogen compounds. This work describes
the synthesis of new heterocyclic nitrogen compounds
from reaction of cyclohexene derivative with various

primary amines
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