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Abstract
The first part of the research includes the preparalion
of some a,ftcarbonyl compounds containing furan
ring in a basic medium, compounds(l -4), also some
difurylidine and furylidine benzylidine compounds
have been prepared from furfural and substituted
benzaldehydes and cyclohexanone, compounds(5-9)
in basic medium . The second part of the research
included the mercuration ofThe resulting compounds
with mercury (lI) chloride compounds( I 0- 19)
followed by symmeterisation with Nal to afford
compounds of the form (Fur)rHg (20-28). Some of
th€ mercurated compounds have been halogenated via
the replacement of-Hgcl by the reaction with iodine,
compounds (29-31). The third part of the research
included the biological activity of two ofthe prepared
compounds (3,4). All of the prepared compounds
have been identified by their melting points and lR
and IJV spectra and some ofthem by CHNS analysis
and NMR techniques.
Introduction
o,p-unsaturated ketones are important type of
carbonyl compounds with the general structure:

J=[-[="
In these compounds the carbonyl is conjugated with a

carbon-rcarbon double bond and the double bond here
is deactivated towards the electrophilic attack sinc€
the carbonyl groups tends to withdraw the electrons
away from the double bond.
The most important derivatiyes of these compounds
are the chalcones and the diarylidine acetone
compounds 

(''') . Chalcones are a class of important
compounds in medicinal and pharmaceutical fields
including: Antimalarial and antileishmanial (3),

antibacterial 
(i). 

antipyretic 
(5).anticarcinogenic 16) and

anti-inflammatory "'. ln the present work some o.p-
unsalurated compounds and diarylidine acetone
compounds containing furan ring have been prepared

and one of the impo.tant reaction is aromatic
electrophilic substitution which was carried out on
them is the mercuration via mercury (Il)chloride
(mercuration). Heterocycles such as furan, thiophene
and derivatives having at least one o-free hydrogen
are q-mercurated very rapidly by the action of
mercury (II) chloride and sodium acetate in the cold:

/ t\ * Hscr, cH'c::N"- ( \ro", a rc,\o/ '' 'o'
In an aqueous solution this method has been used for
furan and 2-alkyl furan (8). Also the halogenation

(replacement of mercury by halogen) (e) 
and

symmelrisation (10) are a well known reactions of
organomercury compounds through which aryl
halogen and diaryl mercury are obtained respectively.
Experimental
2-l Materials & instruments
All chemicals and solvents have been supplied from
FLUKA, BDH, ALDRICH companies Infiared
spectra have been recorded by Shemadzue FT-IR-
84005 Fourier transform infrared spectrophotometers
in the range between (4000-200) cm-r using KBr
discs in chemistry department, college of science-
university of Tikrit and UV spectra have been
recorded also in the same department using UV-
visible spectrophotometer Cintra 5GB scientific
Equipment using DMSO and CHCI3 as a solvents.
CHN analyses have been aarried out in chemistry
Al-department. University of L- Baut-Jordan using
instrument Euro vector EA 30004 Italy and the NMR
spectra have been run in the same department by H-
NMR Bruker Ultra shield 300 MHZ instrument using
TMS as references and DMSO 6d as solvent and
finally atomic absorption analysis has been done in
research laboratories in the North gas company -
Kirkuk -lraq.
2-2 Preparrtion of 2-Furyl a,tscarboryl compolnds
(1-41tttt
Preparation of compound I in table I has been used
as typical examples for the reaction: (3gm , 0.04
mole) of butanone and (4gm , 0.04 mole) of
redistilled furfural have been introduced in small
conical flask fitted with stoper, then 5ml of l0 %
alcoholic KOH has been added then the mixture was
stined for l0 minutes at room temperature, then l0
ml of ethanol was added and the mixture was stirred
for further 3hrs in an ice bath, the separated
precipitate was filtered and washed with distilled
water and cold ethanol, filtered, and dried,
recrystallized from ethanol, weight recovered 4.78
gm, o/o yield 640/o , M.P = (63- 65)C.
2-3 Preparation of difurylidine srd furylidire
substitutcd betrzylidines 15-91(r2)
Preparation of compound(6) Table (2) has been used
as typical example (0.01mole,0.6gm) of acetone was
introduced into a beaker (l50ml) then 3ml of 25o/o

alcoholic KOH was added and the mixture was stirred
for l0 minutes then(0.01mole,l gm) of furfural and
(1.4gm, 0.01 mole) of 4-dimethyl aminobenzaldehyde
were added to the mixture followed by l0ml of
ethanol, the mixtwe was stirred for lhr at room
temperature, then the pregipitate was filtered and
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washed with water and cold ahanol, then dried in the
oven at50e then recrystallized from ethanol, weight
recovered was l.5gm, yield 56%.
2-4 Mercuration of the prepared compourds (l-9)
using mercury(II) Chloride (1G.19)(t3)
Preparation of compound l0 in Table (3) has been
used as typical example: (0.4gm , 0.002mole) of l-
(2-furyl)-l- pentene -3- one was dissolved in 5ml
ethanol in a beaker(50m1), then (0.54gm,0.002
mole) of mercury [I) chloride dissolved in 3ml distil.
wat€r was added followed by (0.l6gm ,0.002mo1e) of
sodium acetate dissolved in 3ml dist. water, then the
mixture was stirred for 3hrs then left stand at room
temperatwe for 24hrs. The precipitated product was
filtered and washed extensively with hot water until
the filtrate gave negative test for Hg-* by aq. NaOH
then the product was recrystalliz€d from ethanol and
weight recovered was 0.56 gm %yield 55% and M.P
=89-91C9. One experiment has been done using
benzal acetophenone (prepared according to reference
(lo)and 

the mercuration did not occure .

2-5 Estimrtion ofmercury by atomic absorption
l00mg of the mercurated product was heated with
lml of concentrated HCI and the same weight of the
sample was treated with 7ml ofdistilled water (blank)
and both samples were heated under reflux for l0hrs
at 80C" in water bath then filtered in l00ml
volumetric flask and completed at l00ml, then the
concentration of Hg** was determined by atomic
absorption instrument and the results are shown in
table 2.
2-6 Preparation of symm€trized products (20-28)

ElJ(oE€Gltmsr*O:-Hp ghrmx acid - Hn

IEO: + ,t ubo ltrn mt - leEol ::=dE - $imr iEirE+4EO

Procedure 2-&2 Determinltion ofcholcsterol in blood serum
l0 pl fiom the blood serum and the standard and Cholesterol level was determined in the blood serum
distilled water were taken separately in the clean and by kit from (France -Biomaghrib) and also using
dry test tube and lml of RGT reagent was added as enzymatic methods according to the chemical
shown in table (5). equation

E .rs of Ebok5rnol + lLO _- doLglrml- frfiy xlk

cbhrEol+ G 
cbl.r'rl 

) Grorrs.+a* -11q
OE l!!.

Procedure 2-&3 Determination of triglyceride level in blood
l0 pl from the blood serum and the standard and serum
distilled \Mater rvere laken separately in the clean and The triglyceride level in blood serum was dctermined
dry test tub€ and I ml of RGT reagent was added as using the kit from (Germany-Humane) using
shown in table (6). enzymatic method according to the chemical

equations:

Tri!hE-i,r. @ r Glpud-Fut-ruid

Gbrrml +-l,D Gx . Gtytrcot -l+t!6ph!t! +tDp

c\E lot-j.gtogbut€ + o, --6B0-.' dtr.ercyl."lc! p!.6rh +Hpl

The preparation ofcompound (20) Table (3) has been
used as typical example for the reaction:
(0.l4gm,0.001mole) of sodium iodide in acetone
(10m1) was added to (0.4 gm,0.002mole) of
compound (10) in acetone (l5ml) in 50ml round
bottomed flask and the mixlure was stirred for 15

minutes and then left for 24hrs under stirring, the
separated precipitate was fihered and washed with
acetone and after recrystallization from ethanol and
drying weight recovered was 0-32gm ,Wield 63%,
M.P = 74-76C".
2-7 Reaction of mercurated products with iodine
(29-3r)
The preparation ofcompounds (29) table (4) has been
used as typical example for the reaction:
(0.178gm, 0.0007mo1e) of iodine in THF (5ml) was
added to a small round botlomed flask containing
(0.3gm , 0.0007mo1e) of mercurated product(ro) in
THF (lOml) then the mixture was stirred for l5min at
room temperature and let stand for 24hrs, The
precipitated product was filtered and washed with
water then recrystallized from ethanol, dried, weight
recovered was,7o yield 62, M.P 8l-83C.
2-E Biochemical aoalysis
2-E-1 Determination ofGlucose in blood serum
After induction of diabetes mellitus in mice by
alloxane the glucose level was determined in blood
serum by enzymatic methods using kit of type
(Randox, United Kingdom) through which the
glucose is oxidized according to the following
equation:
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Procedure
l0 pl of the blood serum and the standard and
distilled water were taken separately in the clean and
dry tesl tube and I ml of RCT reagent was added as
shown in table (7).

3- Results and Discussion
3-l Prcparation of furyl c,p-unsaturated compounds
(r-e)
These compounds have been prepared acaording to

(:l )

ISSN: lEl3 - 1662

clasien-chmidt condensation using equimoler of
aromalic or aliphatic ketone and aromatic aldehyde
(furfural ) in the presence of a base (10-25% KOH)
using ethanol as solvent. The same method has been
used to prepare diarylidine compounds using one
mole of ketone (acetone or cyclohexanon) and two
moles of similar or different aromatic aldehydes. The
preparation of these compounds and the mechanism
ofthe reaction are represented as shown in scheme l.
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Scheme l: shows the preparation of furyl tr,p.unsaturated compoutrds

The products have been identified by the IR spectra 159l-1598 cmr which belong to C=C olefinic double
which showed strong absorption bands between bonds and also strong absorption bands between
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and the olefinic protons showed absorption between

7.4 -7.96 for (6H).
3-2 Mercuration ofthe compounds (1-9)
Mercuration of arenes is an elecrophilic aromatic
reaction and it proceeds for most aromatic
compounds weather they as free benzenoid, poly
aromatic or hetero aromatic species (lo), 

and

according to that the compounds prepared in this
research were mercurated due to the high
susceptibility of furan ring to metalation by mercury
salt:

1643-1670cm'r due to the carbonyl groups conjugated
with the double bond which are less than their normal
absorption due to the conj ugationr2r). The UV spectra
showed bands in the range 1227-2931 nm (r-r ) and
bands in the range (297-368) nm (n-r') and showed
red shift compared with unconjugated analogues. The
I.R and U.V absorption are shown in table (8). The
rH-NMR spectrum of compound (3) showed a

doublet (lH) at 8.16 for C5 and singlet (lH) for C4 at

6.76 ofthe furan ring and the protons ofbenzene ring

Fr{. - tlElir ++ -iigEsFr-!, r-r E-fu- I'
n+qLE Bg;E

R= a,F-unsaturated group ""
And the suggested mechanism could be represented as follow

(\""=",-
o
c-R

n-lc\
,d\o-

Fr -L +F
tr,*

o

CH==CH-C+ HgCr

o
IcH-c-R

HgCl

As sho$.n in the mechanism the mercury (ll) chloride
cation attacks the furan ring since the carbonyl is
conjugated will carbon--carbon double bond so the
carbonyl group tends to withdraw the electrons fiom
the double and tends to deactivate it towards thc
electrophilic attack by Hg61* 

(16). All the mercurated
products showed a significant I.R. absorption of -
HgCl group in the range (349-310) cm-r (r7)and 

the
absorption of C-Hg band at (450-615) srn-r (t3) ".1r.
lhe spectra showed the carbonyl group absorption in
the range (1712-1618) cm-r and also for the C-C
double bond between (165E-1527)cm'' Table (9). The
IH-NMR spectrum of compound (13) showed two
doublet at 7.6 and 7.96(q) which belong to the
olefinic double bond conjugated with the carbonyl
group and proton H-4 and H=3 appeared at 6.8 and

7.36(d-d)(q) of turan ring respectively and the
protons of benzene ring appeared at (8.2-

_R

CH==CH R

HgCl o

8.3)6(a$(q), while compound (15) showed a sharp

doublet at (2.92-2.98)6(6f0 (d) due to the two methyl
groups attached to the nitrogen and 1,2 and 4,5
protons ofolefinic double bond appeared between (7-

7.5)A and the protons 4- and 3- of furan ring appeared

at 6.7 ar.d 76(q) while protons of benzene ring
appeared between 6.5-7.7(aH)(m). Finally Table (10)
showed CHN analysis of some of the prepared
compounds. On€ experiment has tried using
benzylidineacetophenone 

-I,0^'I)r
and mercury II (chloride) using the same conditions
for of fury1 compounds , it was found that no
mercuration was achieved according to the M.P,
weight increase and IR of the product and the
recovery ofthe staning material. Schemes 2,3.

36



Tikit Jounal o! Pure Science l9 (l) 2011 ISSN: l8l3 - 1662

\"

:l

\

1,

fi

;l It

*\

t.{!rrEH}

l

0
6

1t

,. I

I:E

*'S- {* {-
fiq-

,.{
Scheme 2: show the mercuration of the prepared compounds
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F

the carbonyl absorption between (161 8-1712)cm-t
C-C and olefinic at (1525-1560) crn'r and
absorption between 1475-l6l5cm'r due to C=C
aromatic. The UV spectra also showed a higher ),max
baween (307- 348)cmr.
3-5 Biological activity
The o,P-unsaturated compounds (3,4) have been
tested for lowering the glucose, Cholesterol and
triglyceride levels in blood serum ofmice.
The effects ofcompounds 3 and 4
The present study showed that these compounds have
significant effect in reducing glucose, total
cholesterol and triglyceride levels in the serum test of
laboratory mice. The reduclion in glucose level was
done after raising the glucose level in the blood of
laboratory mice using alloxane material by injection
process in the pretone. The results are shown in tables
(l l) and table (12) .

,li

,r#'
\'li ,fi

I
)t. Elt . E tcl+

*-€-- €* {*
,o{raF* .{J

E

'.. f,l
Scheme 3: shows the symmeteraisetion of mercuraled compoutrds

3-3 Halogcl8tion of mercurated compounds
The replacement of mercury by halogen takes place
easily at room temperature due to the high ability for
halogen to break C-Hg bond(re)and the lR spectra
showed the disappearance of HgCl group absorption
and the appearance of C-l absorption between (485-
490)cmr. The iodine analysis 

(:0) for the iodinated
compounds was shown in table (4).
3-4 Symmetrisation r€action
The symmetrisation products have been obtained by
treatment of organomercury (II) Chlorides with NaI
as a comlexing agent:

IRIfEcl - :f ! *.BgR * HEI_ ,Cr-
The products showed a significant decrease in the
melting points indicating that the products (Het)2Hg
gained much more covalent character compared with
the reactant (Het-HgCD, also the IR spectra showed
the disappearance of Hg-Cl absorption, in addition to

38



Compd
No.

.R Structure and name ofproduct m.p o/o Y ield

I -C:Hs
It tl---.. A\o/ \" 'cri

1{2-fury)-1-Ft€'le-}gte

Dark red 65-63 63.7%

2
(1 -(pbromophenyl)-3-(2{urayl)

-3-(2'f urayl)2-popen+1 me

Golden vellow 83-81

Pale yellow 62-60 970/.3
( 1 -(Pchloropheny)-3(2-tureny)-

3-(2jurarl)2-p.opffl6-1 -a|€

1

0 -(pnitrophenYf 3{2-lur'tyr)-3
12-lurarl)2-F!p.G 1 -on€

Dark brown 97 -95 520/"

1,Hi(ruraF2-Y)p€nta-1,ei€rFlsp

Dark yellow 153- l 50 4l.l5o/o5

86-88 55.sYo6
1-lp(N,Nninelhybrninoph€r'yl)-t
(ruran-2-Y)p€.ll+1,4-di6ft $me

Pale red

'12-70 57Yo7
l(Fnilrophenylt(urfi -2-r)pslia-1

Pale orange

8

1{m-nirqhqd-5{t r'-2-r)Fi}

Pale brown 130-129 983%

8l-79 83.6%9

2-bsEylid€ne-Gf urrE€r'qc'cbh€'q'e)

Dark brown
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Table 2: ical

R= -CHzCHg

of Mercurqtion ucts l0- I
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c

m.pCompd

No.
Reactalt

HeCl,
Wt(gm)/mol

CHICOONaW(g
m) /mole

Strucfure and name ofproduct
Yield
v.

3-(5-chloro mercury-2-faryl} l-ethyl-
2-p -2- propene- I -one

c
Hg 9l-

89
55%t0

0.4/0.002

0.54t0.002 0.16/0.002

ll
0.2to.0007

0.18/0.0007 0.05/0.0007
3-(5-chloro mercury-2-faryl)-l-
bromophenyl)-2- p.opcne- I -one

142

140

86.4
Yo

t2
I

0.5/0.002

0 1610 002

(5-chloro mercury-2-faryl)- l -(p-
chlorophenyl)-2-propene- l -one

\x
s

c
I t27

129
69vo

l3

0.5/0.002

0.54/0.002 0.16/0.002
(5-chtoro mercury-2-faryl)-l-(p-
nitrophenyl)-2-propene- l -one

H!
3-

t2l

I l9
68v"

39
vo

1,1

0.4t0.002

0.l610.002
chloro mercury-2-faryl)-l-(2-
fury1)penta- 1,4-dine-3-one

\*
3-(5- 4ovo

l5

0.2/0.0007

0. t8/0.0007 0.05/0.0007 (s-chloro mercury-2- faryl)- l -(p-
N,Ndimethyl amino phenyl)-penta-
1,4-dine-3-one

'"", 3- ll0

tt2
94.5
o/o

t6

0.1t0.002

0.16/0.002
3-(s-chloro mercury-2.faryl)-1-(p-
nitrophenyl)-penta- 1,4-dine-3-one

trn
69vo

17

0.710.002

0.16/0.002

3-(5-chloro mercury-2-faryl)-l-(m-
nitroDhenyl)-Denta- 1,4-dine-3-one

154

156
(d)

72vo

l8

0.5/0.001

0.027l0.001 0.082/0.001
6-(5-chloro mercuryfurylidine-2-
benzilidine cyclohexanone

l9
0.6/0.002

r.08/0.004 0.3/0.004
Bis-(5-chloromercury-2-
l8rvlidineacetone

273

215
47vo

40

Noz

Hg

48
vo

0.5410.N2
32
o/o

0.5i0.002
162

164

0.54/0.002
97-
99

0.5410.002

93-
95

I
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Table 3:
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rties of tion cts
Compd.
No. Reactant M(gm)/mole Sodumeioded

Wt(gm)/mole
Structure and name of product Colour

m.p. Yield

20 H2CHI

0.4t0.002

0.14l0.00r "rr"rrrrn
Bis[5( I -ethyl)2-propene- l -one-3-yl)turan-
2-yllmercury

red
'14-

76
62.70/"

2l
H9

0.3/0.00r

0.07/0.0005
Hg

2

Bis[5( p-bromophen] l)2-propene- l -one-3-
yl)fifan-2-yllmercury

yellow I l5-
113

77.50/o

22

0.4/0.001

0.071/0-0007 ),n
Bis[5(l-p-

chlorophenyl)2-propene- | -one-3-) I) turan-
2-yllmercury

Pale
yellow

93-
91

64%

23

0.4/0.001

0.ll/0.0008 "),
Hg

Bis[5(l-(tr
nitrophenyl)2-propene- I -one-3-yl)turan-2-
yllmercury

bro\an
r 08-
to7

1ovo

24
ct

o

-ryvr9-[lHo o -o-

o.t2t0.oo4

0.29lO.OO2 o )rn
Bis[5-(5-turan-2-yl)penta- l,4dien- I -yl-3-
one)furan-2-yll mercury

yellow t4t-
143

64Vo

25

0.4/0.00 t

0.071/0.0005
),nn

Bisl5-(5-(p-N,N-dimethyl arnino
phcnyl)penta- l,4dien-3-one- I -yl)turan-2-
yllmercury

brown
102-
103

7lvo

0.11i0.0002

0.1410.0001
Hg, Bis[5_

(5-(p-nitrophenyl)penta- 1,4dien-3-one- 1 -
yl)furan-2-yllmercury

Pale
red

85-
87

7ovo

0.1l/0.0002

0.14/0.0003
),n

Bis[5-(5-(m-nitrophenyl)penta- l,4dien-3-
one- 1 -yl)fu ran-2-yllmercury

orange
153-
155

85vo

0.1/0.0004

0.4t0.0002 L

Bis(5-(2-benzilidine) 1,4---dine-3-
cyclohexanone(fu ran-2-yl) mercury

Pale
brown

95
97

65.5%

4t

27
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Table 4: Ph ro

Table 5: Glucose determination
Reagent blank

Slandard 1Opl

Sample l0pl
Reagent I l000rl l000pl l000sl

Table 6: Cholesterol determination

Standard lopl
Sample l0pl

Working reagent lml lml lml

Table 7: T ride determitrrtion

Table 8: S of ucts t-

ical ofiodinsted com unds I
Compd.

No.
Reactant M(gnymole lrwt

(gm)/mole Structure and narne ofproduct Colour
m.p

"c
Yield

vo
I

29

0.3/0.0007

" ru^r(
0.0007/0.17

3-(5-lodo-2-fury, I I -ethyl-2-prop€ne- 1 -one

83-
8l 62vo

30

0.2/0.0004

0. t0/0.0004
I t2-
I l03-(5lodG2-turyll I -(p-chlorophenyU2-propene-

I-one

Brown 44vo 320/0

3l

0.5/0.001

0.2sl0.001
Bis[5(l -3-(5lodo-2-turylf l -(p-nitrophenyl)-2-

propene- I -one

Dark
browr

97-
95

92% 34vo

Blank Sample Standard
Sarnple lopl

Standard l0pl
Reagent (RGT) 1000p1 l000pl l000pl

LR(KBr). u(cm I)
Compd

Sructure ard name ofproduct
U.v. l,(mar)om CHCI3

DC=o uC=C un C:C
I [l---. -[ t643 1552 uCHrCH3 2847

2 298,305 l6'7tJ t419
C-Br
135

3 29t,300 165,1 1598 1556
c-cl
7t4

4 279.302 I658 l59l 1483
-NO:

sym , asy 1344,1523

5 225.368 r698 1662 1554

6 272,300 1687 1652 1600
1,4-disah

825

7 280,306 t660 r 59l t11t -Noz
sym , asy 1328,1500

8 284,301 1690 1658 l6l8 -NO:
sym , asy 1348,1500

9 293,313 1656 1560
uCH2
281I

42

red 42vo

f lJt-d-dl s".pl"

No. Others

1595

r593

t6t2



I.R(KBr), u(cm'r)

uC=O uC=C uHg-Cl

U.v. }.(max)nm CHCI3
z*-r[ , n- 7r+

Compd.
No.

Structure and name of product

1706 t6l6 327297,30110
rcHr

cl

1670 1595 310292-328u ct

rlg

t658 t596 327296-348t2 clIcl
Bg

286-301 1660 l59l 349l3

o

c
Hg

267-290 1712 1608 317t4
o

c
I\,n

l5 324-364 1672 1658 345

16

o

cl trn 27 5-298 1664 t 595 33s

t7 290-312 l6l8 I s27 328

18 1654 1608 319

283.305 t? t2 1606 340
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Tahle 9: tral

Table l0: Elemental

Table 11:
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12,13)

Calculation (Exp.) TheoreticalCompd.
No.

co/. H% N% HYo

3 67.24 3.8s 00.0 67 .14 3.87 0.00
1 64.22 3.70 5.',l 4 64.20 3.70 5.76
t2 33.43 1.76 0.00 33.40 1.71 0.00
l3 32.53 1 .81 2.88 32.67 1.68 2.93

Triglycerides
mmol4iter

Total cholesterol
mmolAiter

Glucose
mmol/liter

Control group
39.00+0.84

b
132.55+7.99

B
| 12.46x1.7 5

b
Affected mice without

treatment
43.90a0.56

a

187.60+3.25
a

424 .80+53 .17
a

36.1l+t.57
c

128.93+7.33
b

95.90+t4.99
B

286-316

l9

c% N%

Treated affected mice

43



Tdglycerides
mmol/liter

Total cholesterol
mmol,4iter

Glucose
mmol4iter

t32.55t7.99
b

112.48+1.77
b

Control group
39.00+0.84

b
Affected mice without

treatment
43.9+0.56

a

187.60+3.25
a

424.E0r53.1',?
a

123.30+8.34
b

Treated affected mice
c

138.70+3.96
b
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