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Abstract:

200511128 ;.',-rll 3;ri: g+;l:

Tow simple, accurate and sensitive spectrophotometric methods are

proposed for the determination of imipramine-HCl in pure form and in
pharmaceutical tablets. The first method is based on the formation of
charge-transfer complexes between the drug base as an n-donor and 2,3-
dichloro-S, 6-dicyano-p-benzoquinone (DDQ), p-chloranilic acid (p-CA)
and p-chloranil (p-CL) as ll-acceptors. The colored products are measured

spectrophotornetrically at 450, 500 and 540nrn for DDQ, p-CA and p-CL,
respectively.

Beer's law is obeyed in a concentration range of 8-70 pg/rnl fbr the

complex with DDQ and 10-50pg/ml for both complexes wjth p-CA uld p-

CL. The molar absorpitivites are found to ['re 3.945x10-', 1.67x10'' and

0.323x103 Lmol-r c,-,",-' fo, DDQ, p-CA and p-CL, respectively.
The second rnethod is based on the extraction of the tonued ion

association complexes of the drug with either thymol blue or brornophenol
blue at pl{ values 4.16 and3.60, respectively.

The products exhibit absorption maxima at 415 and 4l0nnr fbr thymol
blue and bromophenol blue, respectively. Beer's law is obe'yecl irr a

concentration range of 50-250 and 20-60uglml with rnolar absorpitivites of
0.7795x10r and l.742xl0r l.rnol-.,r-' fbr thyrnol blue and brotnophenol
blue, respectively.
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Spectrophotometric determination of imipramine-HCl b1' the formation of charge

- transfer and ion - pair complexes with some fl-acceptors and acid dyes

Alaa K.,lllohammed H., YahyaY.Z.

:ム      ,ハ ゝ」 |

―″い JIノ 翻ヽ御 しⅢ Lり ●用 `る `|ム 凛■ 飩 ュ ´チ ´
Jま J凸 |ヽ 1‐ ム醜メ 3。tt」 Jyl Ⅲ メ |・ヽ …・ ・■ IJ』 凸 |ノ墨 乱 劇 |´ ≒|り、バ リリぃ

5-Jリメ し |。 -3`2● い メ lιぃり凸LJJ国図 ご 区 ■工 国1甲 |ヴЬ olり」|む
l゙k,t‖

…

C工
・

―
|り,K― |り、り ``11lJリメ |ぃ L― |りヽ `●勇 メ リj■

―|りけ メいHJI。 -6`

500`450)6リ エ
げ メ Jユ エ ル |“

1・ バ J山 ぃ メ 1凸」J・ 凸 Lり抑  (Π )ヴい

珂 戸メ J」ヽ
L(70-8)メ |メ|`Lい 出 メ 中心メ国 tりLど (工´メL540J

■/Jメリ勇L(10-50)J ●ヵメリカ ~しい~メい
`|。

-6`5-リリメし|。 -3`2ヽ 1‐ J

`945 `jツ _月|(´
1・バざ|♂ こユK。め |リメ ー|り りヽこい|リメ |ひ畠L― lυl`ヽ10 Al

-3`2山 |ヽ 1・ Al l~げ。1~」″。メ 310x。`332J310 x l`79`310x3
■ |り」≦―|り|り `41lJリメ |ぃヒー|りL`●勇メュルーlυ ―ヽメいぃ

`|う

-6`5-Jりん |ぅ

。JI」 1渉

J夕彎|｀‖れ ヽ ― ど
LI`|り』 ♂ り |び り161ヽ1,Aげ挑 島 |」し ヽ・ ―・ ■ □|～

"|出 |、 1,ム‖χ L。 4,16J3`6Lり |ム ス1`スムLコ loェ め jyl」ヵ l刀メ I JIめ jツ |

410り め ♪ IJ鯛1｀‖ヽ 1‐ Jル メL415ち 亘 ご メ J井 エ ル |“|`バ J

(250-50)井メ|メ|ごLン‐ 〃●メ国tりLど 6リリ|」勢 メリメ|｀‐̂1しかメL
Xl`742り 310×

“779 LJム ～
♪メ‐ 1`バJ♂ ふ /alメリメIЧ 60-20)`

・JIJ」 JL ιュぷIJ勢メリメ|り
`り

♪IJ」燿□|ご 1ヽ‐ ^1卜げ
!・
~Jメ
。メ 310

1ntroduction:
Imipl・anlille ―HCl is chelllically 3-(10,l卜 dihydro-5h―dibenzo [b, 珂
azepill-5-yl)¨ N,N― dilllethylpropan― l―allline hydrochloride,

is a tricyclic antidepressants, a group ol'drugs widely used br treating

endogenous dcpressiOn 、vith potent activity and outstanding eitective in

S0111e CaSCs of reactivc depression(!)。

Sevcral pl‐occdures have been repol‐ ted ill the litcrature R)!‐ the analysis
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capillary zone electrophoresis(!2)and llo、 v―i:lieCtion、vith ditミtrcnt types
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fI -acceptors such as 2,3-dichloro-5,6-dicyano-p-benzoquinone (DDQ),
7,7,8,8-tetracyanoqu i no-d imethane (TCNQ), tetracy ano-ethylene (TCNE),
2,4,7 -trinitrofluoren-9-one (TNF), 2,3,5,6-tetrachloro-p-benzoquinone (p-

chloranil) and 2,5-dihydroxy-3,6-dichloro-p-benzoquinone (p-chloranilic
acid) are known to yield charge- trahsfer complexes and radical ions with a

variety of electron donors such as aminesrl5'16), vitamin A (17) 
, alkaloids

('t) and some cephalosporin derivatives 
('').O, the other hand , ion -pair

extraction spectrophotometry has been received considerable attention for
quantitative estimation of pharmaceutical compounds. Bromophenol blue
(BPB), bromothymol blue (BTP), bromocresol green (BCG), methylene

blue (MB), thymol blue (TB) and light Green FCF has been reported to
form an ion-pair complexes, thus offering simple and rapid

spectrophotometric determination of a number of organic pharmaceutical
^...- -J ^ (20_25)

compounos
This paper described two newly developed procedures for the

determination of imipramine HCl.The first method is based on charge-

transfer reaction with DDQ, p-CA and p-CL by exploiting its basic nature

and electron- donating property. The other method is based on the

complexation of the drug with TB and BPB at pH 4.1 and 3.6 respectively,

to form ion-pair complexes. The methods are more simple, sensitive and

applied successfully in different tableted dosage with good accuracy and

precision.

Experimental:
Apparatus:
Absorbance measurements were carried out using a Beckman DU-65

single beam spectrophotometer with lOmm glass cells. The pH

measurements were made with a Philips rnodel aPW-9421 pH- meter.

Materials and Reagents:
All chernicals used were of artalytical reagent grade:

l-lrnipramine-hydrochloride standard powder rraterial (puritl' 99.7o/o) was

provide'cl lrorn the state colltpan)r tbr clrug industries and medical

appliarrces Sarnara-lraq (SDI).
TofianiI tablets (labeled to contain 25rng inriprarnine-HCl) were provided

frorn (Novarl i s-switerl and ) and (Novart i s-Cai ro).

Tensonil tablets (labeled to contain 25mg imipramine -HCl) were provided

frorn ( Panther-London ).
Imiprarnine-HCl tablets (labeled to contaitr 25ng irnipramine) were

provided fiom (Anrin-phartna-l RAN).

2-Thyrnol blue, lxl0-r M solLrtioll prepared by dissolving 46.7ntg thymol
blue in l00ml 0.1NaOt-l solution.
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Spectrophotometric determination of imipramine-HCl by'the formation of charge

- transfer and ion - pair complexes with some ll-acceptors and acid dyes

AIaa K., Mohammed H., YahyaY.Z.

3-Bromophenol blue, lxl0-3 M solution (prepared by dissolving 67.0 mg
bromophenol blue in 5 ml methanol and completed to l00rnl by distilled
water).

4-OOQ solution, 0.I% in acetonitrile. The solution was prepared fresh
daily.
S-p-CA solution, 0.125o/owlv in acetonitrile.

6-p-CL solution,2xl0-3M prepared by dissolving 0.0122 gm in 25ml of
acetonitrile by using a volumetric flask.

7-Phthalate buffer (pH :3.60). To 250m1 of 0.2M potassium hydrogen
phthalate, I 1.90m1 of 0.2 M HCI was added, and then the solution was
dilutecl to a final volume l000ml with water(26).

Standard stock solutions:
l-Solution for procedure A (charge-transfer complexation):
One mg/ml standard solution of imipramine was prepared by dissolving

25mg of imipramine -HCl in 8-ml of methanol, then the solution was
rendered distinctly alkaline (pH:9.0) by a drop wise of 0.2N sodium
hydroxide. The solution was transferred into a separating funnel and the
drug base extracted with four 5-ml portions of chloroform. The mixed
chlorofbrrn extracts was filtered through a filter paper containing a small
amount of anhydrous sodium sulphate into a 25 ml volumetric flask and
diluted to volurne with chlorofom.

2-Solution for procedure B (lon-Pair forrnation):
Half rng/rnl standard solution of imipramine was prepared by dissolving

25mg of imipramine -HCl in 50ml of rnethanol by using volurnetric flask

General analytical procedures and calibration graphs:
Proceclu rc A (Charge-transf'er com;rlexation; (2zt'

l-Methotl using DDQ:
AIicluot volurtres of the standard stock solution-containing (0.008-

0.l0rng) drug rvere transferred into a 5-rnl volrrnretric tlask.0.5 ml of the
DDQ solution u'as added, and the rnixture was allowed to stand 25 rnin at
rooffr ternperature (25*2C";, and then diluted to volunre vu'ith acetonitrile.
The absorbance of the resulting solutions was nreasured at thc' u,avelength
of rnarinrurn absorption (45Onrn) against reasent blank treatc.d similarly
(Table l).
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2-Method using p-CA:
Aliquot volumes of the standard stock solution-containing (0.01-0.07mg)

drug were transferred into a 5-ml volumetric flask. one ml of the p-CA
solution was added, and then diluted to volume with acetonitrile. The
absorbance of the resulting solutions was measured at the wavelength of
maximum absorption (500nm) against reagent blank treated similarly
(Table l).

3-Method using p-CL:
Aliquot volumes of the standard stock solution-containing (0.01-0.07mg)

drug were transferred into a 5-ml volumetric flask. 0.5 ml of the p-CL
solution and two ml of the acetonitrile was added and the reactions were
allowed to proceed for lOmin at 60C0 in thermo stated water bath. The
mixture was cooled and then diluted to volume with acetonitrile. The
absorbance of the resulting solutions was measured at the wavelength of
maximum absorption (540nm) against reagent blank treated similarly
(Tablel).

Table (1):Optimum conditions for the colour development of imipramine-
HCI using charge -transfer complexation.

Item
Imipramine-HCI

DDQ P-CA P-CL

Conc. range of the
drug
(mg/ml)

0.008-0.100 0.010-0.070 0.010-0.070

Conc. of acceptor
(o/o wlv ) or lnolar

0.5 rnl (0.t%) lrnl (0.125%) 0.5inI(2x103M)

Reaction time (min) 25 min. At oncc
l0-rnin.
warnring

l",nu, (nm) 450 500 5r10

Stability of rhe
complex

More tl-ran

2hr
More tltan
2hr

More than
2hr

D ssolving solvent Methanol Metharrol Methanol
D lutirrg solvent Acetonitrile Acetor-ritrilc' Acetonitrile



Spectrophotometric determination of imipramine-HCl b1'the formation of charge

- transfer and ion - pair complexes with some ll-acceptors and acid dyes

Alaa K., Mohammed H., YahvaY.Z.

Procedure B (Ion-pair formation; (ztl '
l-Method using thymol blue: .

One ml from each solution-containing (0.05-0.40-g) drug was
transferred into 25-ml separating funnel. The solution was then treated
with l-ml of thymol blue solution. Five ml phthalate buffer (pH:3.60) was
added and the complex was extracted for lmin with two portion of 5-ml
chloroform. The organic layer was passed through anhydrous sodium
sulphate into a l0-ml volumetric flask, then the volume was completed
with chloroform and the absorbance was measured at the wavelength of
maximum absorption (4l5nm) against reagent blank treated similarly
(Table 2).

2-Method using bromophenol blue:
One ml from each solution-containing (0.02-0.l4mg) drug was

transferred into 25-ml separating funnel .The solution was then treated with
l-ml of brornophenol blue solution. Five ml phthalate buffer (pH:3.60)
was added and the complex was extracted for lmin with two portion of 5-
ml of chloroform. The organic layer was passed through anhydrous sodium
sulphate into a lO-ml volumetric flask, then the volume was completed
with chloroform and the absorbance was measured at the wavelength of
maximum absorption (4lOnm) against reagent blank treated similarly
(Table 2).

Table (2):Optimum conditions for the colour development of irnipramine-
HCI using ion- pair forrnation.

Imipramine-HCI
Thvmol blue Bromophenol blue

Conc. range of the drug (mg/ml) 0.005-0.40 0.020-0.140

Conc. of acceptor (oh wlv) or molar I nll(lX10~'M) lrnl (lrl0-'M)
Reaction tinre (min) At once

Stability of complex More than 2hr More than 2hr
Drug dissolvi nq sol vent Methanol
DilLrting solvent 0.IM HCl
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Procedure for pharmaceutical formulations:
I-Applying method A:

Twenty tablets were washed from the colour coat using distilled water,
dried, weighed and finely powdered. A quantity of powdered tablets
equivalent to 25 mg imipramine-HCl was dissolved by shaking with 5-ml
methanol, then render alkaline (pH:9.0) by a drop wise of 0.lN sodium
hydroxide, then the solution filtered and the filtrate was transferred to a
separator funnel, followed by 50-ml water. The base was extracted by
shaking with four successive 5-ml portions of chloroform. The mixed
chloroform extracts were polled through a filter paper contains anhydrous
sodium sulphate in 25-ml volumetric flask and diluted to volume with
chloroform. The procedure was continued as described under procedure
for calibration curves.

2-Applying method B:
Twenty tablets were washed from the colour coat using distilled water,

dried, weighed and finely powdered. A quantity of powdered tablets
equivalent to 25 mg imipramine-HCl was dissolved by shaking with 5-ml
methanol and the volume was made to 50-ml with either 0.lM HCI for the
procedure using thymol blue or distilled water for procedure using
bromophenol blue. The solution was filtered and the procedure was
continued as described under procedure for calibration curves.

Results and discussion:
Cha rge- Transfer Complexation :

Absorption spectra:
Imipramine-hydrochloride reacted with DDQ solution in acetonitrile

solvent in alkaline medium to form an intense red brown colour comlex,
which exhibits two maximum bands at 450,550nrn respectively (Fig I ).
The absorption maximurn at 450, having highest absorption intensity, was
selected for the examination of the conditior-rs for the detentrination of
irniprarnine -llCl and construction o1- Beers plot. The predonrinant color

with DDQ is fi"om red-brown radical anion DDQ'- , which rvas probably
lorrned by the dissociation of an original dotror-acceptor(DA)
complexation reaction between the drug, the n-donor(D), and DDQ, the fI-
acceptor(A),lbllowed by the forrnation of DDQ radical unionr(t8''8)
according to scherne ( I ).

●
　
　
　
●
・
　

『‘

7



Spectrophotometric determination of imipramine-HCl by'the formation of charge

- transfer and ion - pair complexes with some ll-acceptors and acid dyes

Alaa K., Mohammed H., YahyaY.Z.
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Fig (1) : Absorption spectra of :

(a) :0.03 ng/mlimipramine ;4.4xl0{ M DDQ at pH = 9.0

(b) : a.a x 1O 
{M 

DDQ in acetonitrile (blank) .

D" +A -- [D " --- A] --*D * +A'* ( Scheme I)
DA complex radical ions

The spectrum of chloranilic acid (p-CA) solution in acetonitrile solvent
displayed a maximum absorption band (L,",) at 430nm. Mixing the

. solutions of any of the investigated drug to a solution of p-CA in
acetonitrile causes an imrnediate change of the yellowish-pink colour of the
p-CA to an orange-brown. As a consequence, the absorption band of p-CA
showed a bathchromic shift, L,,n,, ", 

500nrn (Fig 2).
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0.35

0.3

o.25

0.2

0.15

0.1

0.05

0

390 640

Wave length (nm)

Fig (2) : Absorption spectra of :

(a) : 0.02 mg/ml imipramine;l.l9 x 10-3 M p-CAat pH =9.0
(b) : 1.19 x 10'3 M p- CA in acetonitrile (blank)

The band may be attributed to charge-transfer complex of the n-fl type.
This compound is supposed to be an intermediate molecular association
complex, which produces the corresponding chloranilic-acid radical anion

in acetonitrile solvent 
(2e'30), which exhibits an absorption band at

5l0nm.On the other hand, the reaction of imipramine -HCl with
halogenated quinones, p-chloranil (p-CL) solution results in the

development of yellow colour of the p-CL to pail-yellow solution with a
new characteristic band (bathochromic shift) at 540nm (Fig 3). The band

may be attributed to the formation of a pchloranil radical anion e7'28).
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Fig (3) : Absorption spectra of :

(a) : 0.04 mOjmt imipramine ; 2.0x 10 
4M p-CL at pH = 9.0

(b): 2.0 x 10 ' M p-CL in acetonitrile (blank)
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Spectrophotometric determination of imipramine-HCl b1' the formation of charge

- transfer and ion - pair complexes with some ll-acceptors and acid dyes

Alaa K., Mohammed H., YahyaY,Z.

Optimization of variables:

Effect of pH:
The influence of pH on the development of the coloured complex species
between imipramine -HCl as n-donors and DDQ, p-CA and p-CL as fI-
acceptor reagents was systematically investigated from pH 7.0 to 13.0. The
pH being adjusted witH few drops of 0.lM HCI and 0.1M NaOH.
(Fig a); Shows that the absorbance increases and reaches a maximum value
at pH:9.0.At pH values above 9.0 the absorbance decrease was probably
due to the formation of a new species. Hence a pH of 9.0 was used in all
the subsequent experimental work.

0.6

0.5

0.4

0.3

0.2

0.1

0

8 10 't2

pH
Fig (4) : Effect of pH on the absorbance of :

(a) : 0.03 mg/ml imipramine ; 4 x 1O-4 M DDQ at 450 nm
(b) : 0.02 mg/ml imipramine ; 1.19 x 10-3 M p.cA at 510
nm (c) : 0.04 mg/ml imipramine ; 2 x 10'a p-CL at 540 nm.

Effect of amount of acceptors (Acceptors sensitivities):
The relative sensitivities of the three acceptors can be deternrined by
comparing the molar absorptivites ol' the chrontogen. S/hen various
volumes of DDQ, p-CA and p-CL were added to a fixed concentration of
imipramine-IlCl and absorbance were rneasured according to the standard
procedure, it was observed that 0.5-nrl of0. l% olDDQ, l-nrl of'0. l15o/o of
p-CA and 0.5-ml of 2xl0-r M olp-CL were tbund to be sulllcient lbr rhe
production of maximum and reproducible color intensity (Fig 5).
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Fig (5): Effect of reagent volume on the absorbance of:
(a): 0.03 mg/ml imipramine;4x 104 U DDQ.
(b) : 0.02 mg/mt imipramine ; 1.19 x 1O3 M p-CA.
(c) : 0.04 mg/ml imipramin e ;2 x 1O-4 M p-GL .
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Effect of reaction time:
Although the colour intensity for the reaction of imipramine-HCl with

DDQ was produced instantaneous, the colour maximum for the reaction
was reach after 25 min. But the colour maximum was obtained at once in
case of p-CA and needs heating at 60C0 for l0 rnin in case of p-CL.

Calibration graph (Beer s' Iaw and sensitivity):
Under the experimental conditions described, standard calibration curves

for imipramine-HCl with different fl-acceptor reagents were constructed by
plotting absorbance versus concentration in the linearitv range of; (8-70 p
g/ml) with DDQ, (10-50 p g/ml) with p-CL, and (10-50 pr g/ml) with p-CA
respectively (Figures 6 - 8). The correlation coefficients, intercepts and
slopes for the calibration data are calculated using the least squares method
(Table 3).
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Fig (6) : Calibration graph of imipramine with
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Fig (7) : Calibration graph of imipramine with
4 x 1o '4M p-cL at 540 (nm)
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0.3

0.25

0.2

0.15

0.1

0.05

0

20 40

Drug conc. pg/ml

Fig (8) : Calibration graph of imipramine with
1.19 x 10 -3 M p-cL at 500 (nm).

Table (3):Optical characteristics and statistical data of the regression
equations for determination of imipramine-HCl using DDQ, p-CA and p-

ｏ
ｏ
Ｅ
蜃
ゼ
ｏ
ｏ
Ｏ
く

60

CL methods.

Parameters

Imipramine-HCl

DDQ P-CA P-CL

Linearity range of the drug
(pglml) 8-70 10-50 10-50

Molar absorpitivites
(1. rnol-'. .,-,-,-';

3.945x10‐ ' 1.679x10‐ ' 0.332x 103

Regression equation:
Intercept (a) 0.0912 0.005 0.029

Slope (b) 0.01245 0.0053 0.00105

Correlation coefficient (r) 0。 9996 0.9999 0.9941

Relative standard deviation (%) 0.53 0.51 0.27
Detection linrit (d.l) 0.1117 0.012116 0.0383

A=a+bcぅ A=Absorbance,c=Concentration
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Stoichiometric relationship:
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Fig (10): Mole ratio plot of 6.311 x 1O-5 M imipramine with:
(a ): DDQ solutions.
(b): p€A solutions.
(c) : p.cL solutions.

Applying Job's method of continuous variation (Fig 9)and mOle ratio

procedure (Fig l0), the reaction stiochiometry of the charge-transfer
complex between imipramine-HCl with DDQ, p-CA and p-CL was found
to bc l:1

o.2

0.15

0.1

0.05

0

0 0.5
Volume fraction of imipramine

(Vdrug / Vdrug +Vreagent )

Fig (9) : Continuous variation plot of :

(a) : [DDa] = [imipraminel =6.31 x 10 -5M.

(b) : [p-CA] = [imipramine] = 1.26 x'!tt4 M.
(c): [p-CL] = [imipramine] = 1.26 x 10-4 M.
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The formation of the color reaction product can be represented, taking
p-CA as an example, by the following scheme (2):

i \\"- 
?H_.I t:

CHr(CH2)-N.t9 +

２２

ヽ
ｌ
ｃＨ

Ｈ
３

‥一

Ｈ
３

Ｃ

Ｉ
Ｎ
Ｉ

Ｃ

一２
_CH

ｎＯ一｝０
ｎ

　

　

Ｓ‐
trile solvent

cHs

p-CA radical anion

(Scheme - 2)

Ion-pair formation:
Absorption spectra:

Fig ( I l): shows the absorption spectra of the imipramine-thyrnol blue
ion-pair conrplex and of the reagent blank in chlorolbrnr. An inter-rse yellow
colour was fortned irnrnediately, which beconre stable fbr at least two hour.
The absorption rnaxirnum of the ion-pair in chlorofbrrr is at 4l0nrn; in
contrast to the reagent blank, which shorv negligible absorption over the
range (380-540nm). T'herelbre, a wavelength of 4l0nrn was used fbr the
exalrinatiorr of the conditions fbr the detenrrination of imipranrine-t{Cl. On
the other' lrand, a solution of imipramine and brornophenol blue exhibits an
intense pale-yellow colour with maximum absorption band at 4l0nrn,

Rapid
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whereas the blank has negligible absorbance in this region (Fig l2).
Therefore, all absorbance measurements were made at 4l0nm.

貸
ご
ロ
ゼ

Ｘ^
当
く

0.3
o.25

o.2
0.15

0.1

o.o5
o

370 420 470

Wave length (nm)
s20

Fig (11) : Absorption spectra of :

(a) : 1.Ox 1O 
-4 M thymot blue ; 0.1 mg/mt imipramine.

(b) : blank , solvent of extract ( chloroform) .

0.25

0.2

0.15

0.1

0.05

0

370 420 470 520

Wave length (nm)

Fig (12) : Absorption spectra of :

(a): 1.0 x 10 -a M bromophenol blue; 0,04 mg/mt imipramine
(b) : blank , solvent of extract (chloroform) .

Optim ization of variables:
Effect of pH :

One- nrilliliter of thyrnol blue and brornophe'nol blue solutions rvas mixed
respectively u'ith specified volurne of irniprarnine -f lCl solutiort, and then
the pH was adjursted to a pH between 3.0-4.6 rvith hydrochloric acid -
phthalate bufl'er solution (0.05M). Maxirnurrr and constant absorbances
were obtained in the pH range' 3.90-4.16 and 3.30-3.60 1br thy'rnol blue and
bromophenol blue respectively (Fig l3). The absorbance decrc'ased at pH
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く
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values above the optirnum range, this may be attributed to the formation of
a new ion -associated complex between thymol blue or bromophenol blue
and hydroxyl anion in alkaline medium. Hence, a pH of 4.16 and 3.60 were
used in all the subsequent experimental work the shape of the spectral and
maximum position did not vary with pH, so it was concluded that only one
complex was formed at this pH range.

0.3

o 0.25o
E 0-2
€ o.1so
3 0.1

0

3.93.4

pH

Fig (13) : Effect of pH on the absorbance of :

(a): 1.0 x 10-a M thymol btue ; 0.1 mg/ml imipramine .

(b):1.0 x 10 a M bromophenol blue ; 0,04 mg/ml imipramine.

Effect of reaction time:
The optimum reaction time was deterrnined by following the colour
development at ambient temperatu re (25C0 +21. It was found that the
reaction is instantaneous. Hence the product attained maximum and
constant absorbance imrnediately after the irnipranrine-HCl has been
reacted with thyrnol blue or bromophenol blue and the colour obtained
remained strictly unaltered for 24 hr.

Calibration graphs (Beer s law and sensitivity):
Employing the conditions describecl undc'r procedure. a linear calibration

graph for imipramine with thymol blue (Fig l4) and bromophenol blue (Fig
l5) was obtained. The correlation coefflcient, intercept and slope for all
calibration data are calculated by usins least scprare nrethods (-l'able 4).

17
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Fig (14) : Calibration graph of imipramine with
1 x 10-a M thymol blue at 415 (nm).

020406080
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Fig (15) : Calibration graph of imipramine with
1 X 1O 

-4 M bromophenot blue at 410 (nm).
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Table (4): Optical characteristics and statistical data of the regression
equations for detennination of imipramine-HCl using

ion-pair formati

A:a * bc, A:Absorbance, c:Concentration

Stoichiometric relationship :

Applying Job's method of continuous variation (Fig l6) and mole ratio
procedure (Fig l7), the reaction stiochiometry of the ion pair formation
between imiprarnine-HCl with thymol blue and brornophenol blue was
found to be I :1. The formation of the complex can be represented taking
thymol blue as an example by (scheme 3).

0.3

。   0.25
0

馬   0.2

:  0.15
』  0.1
く
   0.05

0

00.5 1

Volume fraction of imipramine
(Vdrug / Vdrug +Vreagent )

Fig (16) : Continuous variation plot of :

(a) : ['hymol blue] = [imipramine] - 3.15 x 1O -4M 
.

(b) : [Bromophenol blue] = [imipraminel = 1,36 x 10-4 M .

lr 10n

Parameters
Imipramine-HC

Thymol blue Bromophenol blue

Linearity range ofthe drug

(μg/ml)
50-250 20-60

躙1碇洲
H・∝

0.7795x103 1.742x103

Regression equation
Intercept (a) 0。 11 0.0067

Slope(b) 0.00246 0.0055

Correlation coefficient (r) 0。9996 0。9999
Relative standard deviation (%) 0.51 0。 51

Detection limit(DoL) 0.02967 0。02967
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Accuracy and precision:
The reproducibility and precision of the two proposed methods was

tested by estimating three different concentrations of the cited drug within
the Beers law limits. The analytical results are summarized in table (5).

Table (5): Test of precision and accuracy of the two methods for
sample of pure imipramine-HC

4ヽcthod Amount of imipramine
(pglml)
Taken Found

Recovery
(%)
n:3

RoS.D

(%)

DDQ 10

15

30

9.862

14.842

29.941

98.626

98。947

99。804

2.559

1.984

1.180

p―CA ５

５

０

１

９
″

３

14.905

19.811

29.622

99。371

99.056

98.742

6.520

2.760

p― CIソ 15

20

30

14.952

19.523

29。428

99.682

97.619

98.095

0。 989

0。906
Thyrnol blue 70

120

170

69.512

119.105

169.512

99。303

99.254

99.713

2.457

1.801

1.044

Bromophenol
Blue

30

40

50

29.563

39.745

49。927

99.545

99.363

99.854

3.511

2.109

1.668

R.S.D:Relative standard deviation

Analytical a;rplications:
The applicability of the two rnethods to tlre assay of simple dosage fonn

was examined by analyzing five types of plrannaceutical rnarl<ed tablets
containing imipramine-HCl; the results are sunrrnarized irr table \6-7).
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Table (6): Spectrophotometric determination of imipramine-HCl in
rmaceutical formation using charge- transfer methods.

Sample
wt.of
tablet
mg

Labeled
amount

mg
Method

Amount
taken
uslml

Amount
found
ws.lml

Recovery
(%)
n:3

R.S.

(%)

Tofranil
Switzer-land

99.0 25

DDQ
25 24.64 99.56 t.t2
50 49.05 98.11 0.63

P-CA
25 24.71 98.86 6.75
40 39。43 98。58 2.55

P.CL
20 19.52 97.61

40 38.57 96.42

Tensonil-25
England 104.90 25

DDQ
25 24.47 97.91 2.25

50 48。89 97.79 t.04

P-CA
く
Ｊ
つ
４ 24。33 97.35 4.08
40 39.05 97.64 2.s8

P-CL
20 19。 52 97.61

40 38.57 96.42

Tofranil-
Cairo

73.30 25

DDQ
25 24。31 97.27 2.96
50 48.57 97.14 1.28

P-CA
25 23.96 95.84 3.38
40 38.67 96.69

P-CL
25 23.33 93.33 10.14

50 48.09 96.19 8.83

Imipramine-
Iran 89.0 25

DDQ
25 24。 15 96.63 2.t3
50 48.41 96.82 0.78

P-CA
25 23.58 94。33

40 38.30 95.75 4.02

P-CL
25 21.42 85.71 8.60
50 46.19 92.38 10.72
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Table (7): spectrophotometric detennination of imipramine-HCl in pharmaceutical formation using ion-pair methods.

Sarnple

Wt.of
tablet

mg

Labele

d

amount
mg

Method

Amount
taken
pglml

Amoun
t

found
pglml

Recover

v
(%)
n:3

RoS.D

(%)

Tofranil
Switzerland

99.0 25
Thymol-blue 75 74.39 99。 18 2.72

125 123。 98 99.18 1.73

Bromophenol-blue 25 24.84 99。38
50 49.58 99.16 2.05

Tensonil-25
England

104.9

0
25

Thymol-blue 75 73。57 98。 10 2.32
125 123.17 98.53 1.74

Bromophenol-blue 25 24.48 97.93 3.49
50 49.21 98。43 2.07

Tofranil
Cairo

73.30 25
ThymO卜 blue

75 72.76 97.01

125 122.35 97.88 1.43

Brornophenol-blue 25 24。48 97。93 6.53
50 48.85 97.70 1.70

I rr iprarrr ine
Iran

89.0 25
Thyrnol-blue 75 72.76 97.01 3.72

125 121.54 97.23

Bromophenol-blue 25 24.84 97.93 3.49
50 48.49 96。98
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Abstract

Clotrinlazole is collln10nly used it)1・ tl・ eatillcnt ol｀ llingal inibctions. Its

well kno、vn that,it has extrelllely lo、 v aqueous solubility.In this、 vork,an

inclusion conlplex of clotrinlazole with β―cyC10dextrin was prepared by
phase― solubility technique as an attenlpt to enhance clotrinlazole solubility

in water and conscquently its therapcutic ellbct as antift:ngal agent.
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Results showed that,the aqueous solubility of clotrirnazole was
significantly increased after complexation with B-cyclodextrin and the
phase-solubility diagram was Al-type and the stiochiometric ratio of the
complex was 1 :1.

Moreover, the physicochemical properties of the complex was
characterized by UV-spectrophotomertry, FTlR-spectrolnetry, and
differential scanning calorimeter (DSC). In addition, thermodynamic
parameters of the complex process Kr, AG", A H", and AS" were
determined. It was found that, the apparent stability constant values
decreased rvith increasing of temperature and the process of complexation
was spontaneous, exothermic and enthalpy-driven.

Introduction

Cyclodextrins (CD,) are crystalline, non hygroscopic, cyclic
oligosaccharides derived from starch. Among the most commonly used

forms are 05 B, and y -cyclodextrin , which respectively 6, 7, and 8

glucose units.

Cyclodextrins are cone like toroid molecules with a rigid structure and
central cavity, the size of which varies according to the cyclodextrin type.
The internal surface of the cavity is hydrophobic and the outside of the
torus is hydrophilic, due to the arrangement of hydroxyl groups within the
molecule(l).

Cyclodextrins may be used to form inclusion complexes with variety of
drug molecules resulting in improvement of solubility t2-+t, chernical and
physical stability (5'6) un4 bioavailability(7) of drugs. B-cyclodexrrine (p-
CD) is the favorite and the most comrnonly used cyclodextrin due to its
low price, availability and cavity dirnension which is suitable fbr many of
pharnraceutical drugs with rrolecular wc'ight betrveen 200 and 800
g/mole(8). However, the main problems of B-CD are its lorv water
solubility and nephrotoxicity when used in parenteral formulations.
Moreover, B-CD derivatives were utilized to enhance drug release rate
from sustained release beadst'', u, well as, fiorn osnrotic pump tablets(10).

Clotrirnazole is a broad-spectruln antifungal a-qent, rnainly prepared in
fbrm of crearn, vaginal tablet, solution in polyethylene glycol (rnacrogol
400), alcoholic spray, and dusting powder(ll). It is a basic drug (pK,, =4.7) of a chemical slruc{.ure shorvn in Figl.
This drug is considered as practically water insoluble cornpoun<J(r2) and
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for this reason this work is performed to enhance clotrimazole solubility
and to develop new clotrimazole model solution by complexation with B-
CD.Thephysicochemicalpropertiesoftheinclusioncomplexwere
characterized by phase solubility. technique, W spectro-photometer,
Fourier transform infrared (FTIR) and differential scanning calorimeter
(DSC). Based on the results of the present work, clotrimazole ophthalmic
solution is going to be formulated as a suggested future work.

Fig.l Chemical structure of clotrimazole

Materiars ano mernoos

Materials

Clotrimazole ,BP was supplied by Bayer Pharmaceutics,B-
cyclodextri n(M. V/: I I 3 5)
was obtained from Sigma. All other materials used were of analytical
reagent grade.

UV spectrophotometric o trolysis

A Specord 40- Analytikjena spectrophotometer \vas used to record UV-
absorption spectra .The blank was cyclodextrin solutions of concentrations
as of sarnples .The sarnples were scanned tiorn 200 nm to 349 nrn 

( ll) 
.

Pltase sol u bility st ady

Clotrirnazole- B-cyclodextrine inclusion cornplex was obtained by phase
solubility study. An excess alnount of clotrintazole ( lg) was added to 0-
cyclodextrirte aqueous solutions of different concentrations ranging from 0
M to 0.62 M. Samples were kept in water- bath at 25,35 and 45' C and
were shaken tor 72 h after which the equilibriurrr was reached. Then they
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were filtered through 0.22 trm membrane filter and the filtrate analyzedby
UV spectrophotometer at the l" 

^*264 nm (13).

Preporotion of solid somples

The solid complexes were obtained from the saturated supernatant of
clotrimazole- 0.044M B-cyclodextrine solution. The supernatant was
filtered and dried in hot -air oven at 50"C. The physical mixture was
obtained by direct mixing of equal quantities of clotrim azole and B-
cyclodextrine powders , using a mortar and a pestle for 5 min.

F o ur ier tr a n sfo r m i nfr ar e d sp e c t r o s c opy ( F T I R)

Samples of clotrimazole, B-cyclodextrine, inclusion complex, and the
physical mixture were ground, mixed with potassium bromide and pressed
in form of discs. The discs were analyzed by Shimadzu FTIR 8000
Spectroscopy from 4000- 400 cm-r 

(r2).

Dttren`′αJ s`α
““
J4g εαわF′″ι″F(DSの

DSC analysis was performed with Mettler TA 3000, Switzerland
apparatus. Samples of drug, B-cyclodextrine, physical mixture, and the
inclusion cornplex were placed in sealed aluminum pans and heated atrate
of lO'C /min in the 50-300 "C range using an empty sealed pan as a
reference (13).

Results and discussion

UV spectrop ltoto meter onalys is

Fig.2 represents the L.lV spectra of clotrimazole in an aqueous solution
of B-CD at various concentrations. No bathochromic slrift of the ), rn,rr was
observe-d. However, significant increase in drug absorbace with the
increment of B-CD concentrations was shown which indicates the
inclrrsion of clotrirn azole inside the host cavity.

Phase soluhility study
Fig.3 slro'uvs phase solubility profiles at 25, 35,and 45 "c which were

obtained by plotting the apparent equilibrium concentration of

う
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clotrimazole against B-CD concentrations according to Higuchi and
Connors equation 

(13):

[D] : So + SoK,/ I * SoK. tcl

where [D] and [C] are the molar concentrations of the drug and the
complexing agent , respectively, So is the solubility of clotrimazole in
absence of B-CD and K, is the stability constant of complexes.

Clotrimazole solubility in absence of p-CD and stability constants of
complex formation at different temperatures were determined from the
intercepts and the slopes of the obtained straight lines respectively, where:

Kr,r : slope/ 56 (l-slope)

Results showed that, the apparent solubility of clotrimazole at the
examined temperatures increased linearly as a function of B-CD
concentration and this linearity suggested that water soluble complexes
were formed in the solution. Furthermore, the slope values were always
lower than one indicating that the inclusion complexes in the molar ratio
of 1: I between the drug and the host p-CD.

Table I represents the stability constants of the inclusion complexes,
the inherent solubility of clotrimazole and the correlation coefficients of
the straight lines at different temperatures.

It can be observed that, a 2.6 fold increase of the apparent solubility of
clotrimazole in 62 mM B-CD solution at 25 'C clearly underlines the
effect of cornplexation in the liquid state. On the other hand, a decrease in
the values of stability constants with the increasing of temperature was
obtained which could due to exothermic process of inclusion
complexation (2).

Table- I Clotrinrazole solubility(S,,) , K., arrd correlation coeft'icient (r2)
from phase solubilitydiagrams at different tempL.ratures.

Ternperature("C) SO(10‐
jM)

K. (M-') r‐

25 l.4 0.285  1   0.995

35

45

l.9

2.5

0.263

0.244

0。 993

0.999

つ

一

う
♪
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Based on the data represented in table-1, thermodynamic parameters of
inclusion complexation between clotrimazole and p-CD were determined.
Fig.4 indicates van't Hoff-Anhneius plot that can be obtained by plotting
ln K against the reciprocal of the absolute temperature according to the
following equation (ra) 

:

LnK:-AHo/RT+AS"/R

The changes in standard enthalpy (AH") and the changes in standard
entropy (AS") accompanying the complexation were determined from the
slope and the intercept of the obtained straight line (r2 : 0.984).Table-2
represents the thermodynamic values of the inclusion process including
AHo, ASo and AGo.

Negative AGovalue strongly suggest that the inclusion process proceed
spontaneously, while negative AHo and ASo values mean that the inclusion
complexation is exothermic and enthalpy-controlled, but not entropy-
driven. The unfavorable ASo observed for this complex can be due to van
der Waals forces between host and guest. While the hydrophobic
interactions can be excluded as driving forces for this process since they
are characterized by a high positive AHn and ASo values. Moreover, the

negative AHncan be explained by a release of enthalpy-rich water
molecules from the cavity of cyclodextrin moieties and their displacement
by the suitable guest molecules, which have lower polarity than water
molecules 

(l-;).

Table-2 Therrnodynamic parameters of the clotrimazole-B-CD
cornplexation

AH" lcal rnol-') △S° (cal mOl~lK~1) AG" (cal rlol-')

-1201.4 -6.56 -217.64
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FTIR analysis

The infrared spectra of clotrimazole, B-CD, physical mixture and
inclusion complex are shown in Fig..S.

The spectra of clotrimazole was characterizedby bands at3026 cm-l due
to C-H due to stretching vibration of aromatic compounds, bands at 1600,
1573, 1487, 1440 crn‐

1 that are corresponding to C:C skeletal in
plane vibrations and a peak around 2330 due to C:N stretching of the
imidazole ring. rvhereas the spectra of p-CD was characterized by bands at
3500-3200 cm-r due to O-H stretching vibrations.

In physical mixture of clotrimazole and B-CD, the spectra obtained were
akin to the superimposition of the individual spectrum of clotrimazole and

B-CD. However the spectra of the complex showed no shift of the band
coffesponding to OH stretching vibration. These results may suggest that
no hydrogen bonds were formed between the OH groups of B-CD and the
guest molecules, which came in agreement with those, obtained from
thermodynamic study.

DSC analysis

The DSC thermograms for raw materials, phvsical rnixture of
clotrimazole and p-CD, and the inclusion corrrplex were reported in Fig.6.

Clotrirnazole showed a typical sharp peak at 150'C u,hich corresponding
to its melting. The DSC curve of B-CD according to the results provided
by Hassan et al lr6), it exhibited a very broad endothermal peak due to the
dehydration of cyclodextrin molecules. For the phl,sical mixture, there is
also a broad peak around 100 "C due to the dehyclration o1'B-CD and the
sharp peak around 150"C which is likely to be the rnelting of clotrimazole.
The DSC thermogram of the physical nrixture is sirnilar to the
superimposition of the therrnogranrs of indiviclual clotrirnazole and B-CD,
this may indicate that, no interaction excisist betu'een these two rnaterials.
However, the curve of the cornplex shorved cornplete disappearance of
clotrilnazole peak, which suggests there is a strong interactiolr between
clotrirnazole and B-CD in the inclusion corlplex.

These results are inconsistent with those obtained bt,Jug IVl. et al.'r''
who studied the complexation of piroxicarn rt ith c,r'cloclertrin in gel
formulation.
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Fig.3 Phase solubility diagrams of clotrimazole-B-CDcomplexes at different temperatures.
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Fig.4 The van't Hoff-Arrhenius plot for clotrimazole-B-CD complexation.
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Abstract
A'-Cinnamylideneareneamines were prepared by condensation of cinnamaldehyde

with primary aromatic amines, and were found to react with maleic anhydride,

phthalic anhydride, and 3-nitrophthalic anhydride to give 1,3-oxazepine 4,7-diones,

benzfl,2-e)[ .3]-oxazepine 4,7-diones, and 3-nitrobenz[1,2-e][l,3]-oxazepine 4,7 -

diones respectively.

Introduction
Many syntheses of 1.3-Oxazepines have been reported the follou'ing two examples

are representatives:
l) Irradiation of polyarylpyridine //-oxides results in ring expansion to I . 3-oxazepines

in high yield andso-. deo*ygenation to the parent amines(l'2'

Ph

I

-rl\--rPh

l._li
ptr -=N:- " Fh Ph'

1(9

oo
(l)

t
./ \---.-.

Fh '- -./' 
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Fh'l 
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----(N- ton
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Ph

2) Stcricall.l,hindcrccl substitutc-d pr'ry'liurn;rcrchltlratcs (4a-c) rc'act uith sodiunl azide in

acctolitrilc at 25" to givc azido-2ll-p1'ranrtcs 16). ultich on ltcaling losc Nitrogen and lbrnt

the crlrrcsponding nitrens(7) which undcrgo rcilrrangclttcltt to 1.3-oxazcpine(8)(l'a):
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a)R2=R3=R5=R6=φ ,R4=H
b)R2=R3=R4=R6=φ ,R5=H
c)R2=R3=R4=φ ,R5=H,R6=P― BrC6H4

d)R2=R4=R6=φ ,R5=ipr=R5=H
c)R2=P― CH3C6H43 R4=R6=φ ,R3=ipr3 R5=H.

Experimcntal
l.Melting ltoints w'erc cletcrntinecl with: Stuart Mclting I)oint Apllaritttts ttrld u'ere

uncrlrrectecl.
2. IR. Spe.ctra \ erc recorded ivith: I'}\'lr L-lN|CAM Sl'}i-300 Inlrared

Spectrophotometer in (K[lr) in the range (4000-200) cmr.
3.Fl-.lR spectra w'ere rccorclccl rvith: SI Ill\'lADZt.l Fl'lR-tt400S Inll'ared

Spectrophotolnc'tr:r i n ( K Ilr).
4.Elcrncntitl Anall,sis (C. [{. N.) was cart'iccl ouI w'itlr: I)erkin I:lnrer I\-240

Illcrttental Anall'zer.
5.-I'hin [-a1,cr Chronlatographl, ('l'l.C) r,vas pcrlitrttrccl on alttttrina platcs.

(4)

R3

R2
○
Cl%

識4

(6)
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Synthesis of substituted 1,3-oxazepine-4,7-diones via Schiff bases (Part 1)

F.A Hussein, Muhanned J. Mahmoud and Maysoon T. Tawfiq

Synthesis of cinnamylideneareneamines (I)
A mixture of equimolar amounts (0.06 mole) of cinnamaldehyde and primary

aromatic amine dissolved in (35 mL) of absolute ethanol was refluxed in water bath
for (30) minutes. The reaction mixture was then allorved to cool to room temperature,

and the solid product was filtered and'iecrystallized from ethanol (95%) to give
colored crystals of cinnamylideneareneamines.

Synthesis of:
2-styryl- 3-aryl-2,3-dihyd ro [ 1,31 -oxaz epine-4,7-d iones(II).
2-styryl- 3-aryl-2,3-d i hyd robenz|,2-el [ 1,3 ] -ox azepine-4,7-d iones(III).
2 - s ty ry l - 3 - aryl-2,3-d i h y d ro-3 - n i t ro b enzll,2 -e | [ 1,3 l -o x a ze p i n e- 4,7 -
diones(IV).
A mixture of (0.02mole) of cinnamylideneareneamine(l) and (0.02mole) of the

selected anhydride dissolved in (25 mL) of dry benzene was refluxed in a water bath
for 2hrs. The solvent was removed and the resulting colored crystalline solid was
recrystallized from dry 1,4-dioxarle to give the title products.

Discussion
Cinnamylideneareneamines (Schiff bases), (l) are prepared by condensation of

cinnamaldehyde with aromatic primary amines according to reported procedure(5),

identified by,their m.p5, elemental analysis (table-1). and IR. spectra (table-2) and
used in the reaction to follow:

Schiff hases are known to react '*'ith acid halides and anhvdr'6"r{6'7'8'e) to give the
corresponding addition products. Therefore. cirrnaml,lidenearcncamines (l) are

expected to react with nraleic anhydride to give 2-st1,ry'l-3-ar1'l-2.3-dihydro[,3]-
oxazepine-4.7-diones. I I.

荷 釧 =¨ Ⅵ=｀O
R

Φ
O ヽ

C6116ヽ reflux
C潤了α卜α
7H~Nヽ
ｇ
Ｒ乱＼ノノ

(H)

'fhc rcactiorr is lirllorvc'd by disappearancc of'(N-(') ubsorption hantl at (1630-
1660) crn-r. and appcarancc ol'(N-C) absorptiorr lrantl at 11170;crlr.'l'hc products (ll)
are identillcd b1'their nr.ps. clenrental arralysis (tablc-3) ancl lll. spcctra (lablc--l).

Sinrilar results are ohtained by the reaction ol-plrthalic arrhvdriclc and l-nitrophthalic
anhydride to give 2-st1,ryl--i-erryl-2.-l-dihydrobe nz-[ 1.2-c][ .3l-oxazcpinc--1.7-diones.

C6H丁 (〕 H=CH一 CHO+H2Ю 0C6町 CH=CH~CH~N

(1)

Where R: a) m-NO2: b) p-NO2: c) 2.4.6-trichloro: d) p-Ctl3: e)p-OCH3; f) 2,4
dibromo.
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The products (lll) and (IV) are identified by their m.ps, elemental analysis (table-

5)and IR. Spectra (table-6).
The structure of 2-styryl-3-aryl-2,3-dihydro[1.3]-oxazepine-4,7-dione(Il) is a

combination of both lactone and lactam in a 7-membered heterocyclic ring. This is
indicated by the appearance of the characterastic (C:O lactone/ C:O lactam)

absorption band at (1725-181O)cm-r in their IR spectra.

It is noticeable that the values of C-H allylic absorption bands are rather high. This
is explained by the shift towards longer wavelengths that takes place whc'n the allylic-
carbon is linked to three electron-withdrawing groups: Cr,Hs-CIl : CFI, O. and N as in

the title compounds.
It is inrpressive to note that the absorption bands at (1740-1780)crn-r and (1800-

1850)cm-ltll-12) 1,., the IIt spectrum of pure nraleic anhydride have disappeared when

the anlri,fllidc became part ol'the 7-nrernbered ring o1' I I .3l-ox azepine-4.7-clione. This

may be attributed to the fact that the combined (C: O) o1'the lactone ancl (C=O) of the

lactam absorbs in the sante region of the IR spcctra of thesc cyclic products.

Moreover. the (C: O) group in the IR spectra ot'thc title il.31-oxazepine-'1.7-diones
or benz[.2-clll.3]-orazc'pirrc-'l.7-diorrcs and 2-ar1'l-3-rlcthl'l--5-(r-dilr)'clro-7ll-Pyrrolo

tl,2-dltl.4l-hrc'rrzocliazr'pine-(r-()ncs 
il \) absorbs in tlic salttc rcgiort (l6ti0-1700)cnr-1.

thus conllrruing thc assigncd 7-ntcrntrcrcd rinq structurc. llotvevcr. thc ltt spcctrunl ol'
pure phthalic anhydride and 3- nitro phthalic anhl'dricle ntaittlaitts tltese tr.vtr

absorption bancls. wlrcn it becanre part o1'thc 7-rncrttbcrccl cvclic ring ol- benzf1.2-

e][.3]-oxazcytine-4.7-diones.'l'his nta1,be attributccl to thc 
',",,.trs1iott 

ol'thc hcnzcne

ring with thc carbortyl groups ol'this anhydride.
'fhe industrilrl. ntedical. biological inrportarrcc ol' thc ltrepat'ccl colttl'l..rtttltls has tltlt

heen stuclied arrd is opcn trt thosc- hon,nrc intercstccl irt tlrcsc 1)Krilgcl aspccts.

6H5-CH:CFI-CH:
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synthesis of substituted l'3-oxazepine-4'7-diones via schiff b"."r"(.rf,il"r]*r., 
,rhanned J. Mahmoud and Maysoon T. Trwfiq

Tablc (l) M.F., m.ps, Yields y., and Elemental Anrlysis of Cinnamylideneareneamines(I),

(Ql*=cr-cx=:i<"f (r)
\ --l \",/

Comp. R Ⅳl.F. m.poC° YieldO/。
Calc。

C% H% N% C% N%
la 3-N02 C rrH rzOzNz 80‐ 82 85 71.42 4.76 11.11 71.46 4.68 H.81
Ib 4-N02 C rsH r:O:N: 105‐ 107 80 71.42 4.76 71.31 4.21 H.41
lc 2、 4.6-trich10ro C15HI()NC13 128-130

78-80

118-120

77 57.97 3.22 4.50 57.44 3.11 4.85
4‐Ⅳle C16H15N 87 86.87 6.78 6.33 86.46 6.13 ・6.00

Ic 4‐OMc C16H15ON ９３

一
９‐

81.01 6.32 5。 90 80.97 6.14 5.39
11 2.4-dibrorrro CrsHrlNBr2 102-104 49.31 3.01 3.835 48.67 2.73 3.23
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Table (2) rR absorption bands 1cm-r; of cinnamylideneareneamines(I)

〈【こ】〉

―CH=CH一 CH=iN卜く
(【])fR

Comp.
=CH str

Vinylic

‐
■|■ふ::::|‐■‐

‐
|

‐|      ■ |●      :

Ia 3120 3020 1630 1475 1580,1450 1010 C―N02 arOmatic 1525,1330

Ib 3100 3020 1625 1475 1560,1450 1010 C―N02 arOmatic 1530,1330

Ic 3115 3025 1650 1585 1565,1470 1020 C―Cl aromatic 630

Id 3120 3025 1590 1510 1540,1455 1010 C―H str.2980

le 3125 3040 1660 1580 1535,1460 1010 C¨H str.2980,C― O‐C1030
ｒ
ｉ 3120 3025 1620 1585 1550,1460 1020 C-Br aromatic 545

47

C-H str.

Aromatic

C=N Stl:

Imine

C=C str.

Vinylic
I CICIIII
I Aromitic
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Slnthesis of substituted 1,3-oxazepine-4,7-diones via Schiff bases (part l)
F.A Hussein, Muhanned J. Mshmoud &nd MaysooD T. Tawliq

Table (3) M'F" n'Ps, Yields "/u, and Elemental Analysis of 2-Styryl-3-aryl-2,3-dihydro[1,3]-oxazepine-4,7-diones(Il).

(II)

Comp. R MoF。 mop.C° Yicld%
C% C% H% N(‰

Ha 3-N02 CreHrrOsN: 165‐ 167 71 65.14 4 8 64.97 3.51 8.55
Hb 4-NOっ Crql'lr.rOsN: 174-175 ６４

　

一
７０

65.14 4 8 64.57 3.71 8.47
Hc 2.4.(r-trichloro C19H1203NC13 124-126 55.81 2.93 3.42 55.47 2.68 3.72
Hd 4-レle C:o['l u O:N 159‐ 161 77

81

75.23 5.32

5.07

4.38 75.68 4.97 4.12
Hc

lII

171‐ 173 71.64 4.17 71.33 4.89 4.82

―

∠.→ -O10rOnlo L lel l13O3NBr2 144-146 76 49.24 2.80 3.02 48.97 2.69 2.63
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Calc.
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Table (4) IR absorption bands 1cm-r; of 2-Styryl-3-aryl-l-2,3-dihydro 
[ 1,3] -oxazepine-4,7-diones(II)

(II)
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０
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．一
一
一́
．̈一・一一一・一一一一一一・・一一̈
一
一一一・一．一一一・一一一一一一一・一・一・一
．・・
一・一一一・．一一一．一一一
一̈・・・・

|■ ■ ■ ● 1■ ‐| 
‐
‐ |
一
一　

・一一一一・
・
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・

一
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一●
一●
●
●
■
■
■
■

一一
一′
・一・一・一一一一
一
一
一Ha 3165 3135 3050 1725 1545 1640 1170 1240 1315 865 C-NO2 aromatic 1530, 1355

Hb 3175 3135 3050 1725 1540 1640 1170 1240 1315 865 C-NO2 aromatic 1540, 1340
Hc 3175 3135 3050 1725 1570 1665 1170 1245 1310 ８６５

一
８５５

一
８６５

C―Cl aroFnatiC 635

C―H str.2870
Hd 3165 3135 3060 1810 1575 1735 1170 1240 1310

Hc 3175 3135 3060 1740 1585 1685 1170 1240 1310 C―H str.2875,C-0-C1025
ｒ
ｌ 3175 3135 3060 1730 1575 1610 1170 1225 1310 855 C-Br aromatic 610
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J. Mahmoud atrd Maysoon T. Tawliq

Table (5) M'F', h'Ps, Yields n/o, and Elemental Analysis of 2-Styryr-3-aryl-2,3-dihydro[1,3]-oxazepine-4,7-diones(III).

Comp. R Ⅳl.F。 m.poC° Yicld%
C% H% N% C%

IHa

lHb

3‐N02 1 C23H1605N2 158‐ 160 63 69 4 7 68.59 3.65 7.50

4-NOっ C:-rHroOsN
195(de.)

over250

102-104

６‐

　

　

一
６０

69

60.19

4 7 69.15 3.97
｀
7.59

IIIc l

囀
C::Hr,rOrNCh

3.05 3.05 60.27 2.98 3.37

ー

(24111903N l16-l18 67 78.04 5.14 3.79 77.41 5.11 3.36

L:+HreU.rN 151 153 70 74.80 4.93 3.63 74.67 4.78 3.27
1 二.4-cllDrolll() (':rllrrOrNBrl 168‐ 169 69 53.80 2.92 2.72 53.73 2.58 2.12

50

Calc. found
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Table (6) IR absorption bands (.rn-') of 2-Styryl-3-aryl-2,3-dihydrob enzll,2-el[10.3]-oxazepine-4,7-diones(III).
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IHb
巴

3145 3055 1730 1560 1620 1165 1315 855 C-NOz aromatic 1510. 1325
11lC 51り 5 3140 3045 1715 1545 1625 ‐‐６５

一
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1230 1345 840 C-Cl aromatic 625
IHd 3190 3135 3035 1720 1555 1630 1250 1345
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Synthesis of substituted 1"3-oxazepine-4,7-diones via Schiffbases (Part 1)

F.A Hussein, Muhanned J. Mahmoud and Maysoon T. Tawfiq
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Estimation of Creatine Kinase activity In Colorectal
Cancer, Polyps, And ulcerative colitis patients.
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Abstract

The ailn of this study is to evaluate the usetulrress of serurrr creatine kinase
enzyme (Ck) in the diagnosis of some cancers and diseases . Serum Ck
activity prospectively rneasured in patients undergoing colon cancer (pre
and post operation, n:30 ), recturn cancer(pre and post operation n:16 ),
polyps(n: l0) ,and another 9 patients with ulcerative colitis(U.C).The total
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activities of CK in 20 healthy individuals and in all the patients were
assayed by enzymatic colorimetric method with knowledge of the clinical
The mean dignosis.
(SD) activity of Ck did not differ significantly between conrrols
125.17(37.85) and :

a) colorectal cancer (CRC) preoperation (PrO) 121.66(43.67)and post
operation (PoO) l32.ll(32.95), respectively p> 0.31.
b) u.C 156.56(65.55),p0.1), but it was significantly higher in colorectal
polyps CRP 223.08(27.39), p<0.01 .

The results suggest that there is no evidence of an association between
knowledge the level of CK and the appearance of CRC and U.C.
How'ever, such a knowledge is useful in diagnosing colorectal polyps.

Introduction

Creatine kinase (Ck , 2.7 .3.2) is a cytoplasmic and mitochondrial enzyme
with a wide tissue distribution and catalyzes the reversible transfer of the
phosphate group of phosphocreatine (PCr) to ADP, to yield ATP and
creatine (Cr) [ 1,2] :

Ck (pH :9.0)
Crcatine+ATP ADP + Creatine phosphate

(pH:6.8)

The Ck I PCrlCr systern is present primarill, in tissues with high and
fluctuating energy demands such as brain , heart and skeletal rnuscle , and
serves as a temporal and spatial " energy bufI'er " that helps to lnaintain a
lrigh intracellular phosphorylation potential irr situations of irrcreased
metabolic clernand [3,4].
The nrolecule is a dirneric enzyrne cornposed of either M or B type'
subunits . l'he subunits combine to fbrrn 3 isoenz;,rnes : ckl(BB), ck2
(MB) and Clk3(MM ) . These isoenzymes are erpressed at dillerent levels
in various tissues in humans : Ck-BB (brairr tissues ) , Ck-MB (hear1
rnuscle), ancl CK-MM in skeletal & heart rnuscle'15,61 .

lt is used clinically in the diagnosis of acute rn,vocardial inlhrction [7,8].
As a ty';rical isoenzy'rne, rnacro-Ck 2 whiclr is not fbuncl in t[c. sera of-
healthf individuals , has been reported in patients rvith gastrointestinal
tract maliqrtancies and in particular of colorectal carrce-r' [9]. Other repor-ts
showed the apparently high concentration ol'Ck-t\48 isoenzyrnc in tlre
sera of lutt-{, prostate cancer, rnetastatic ovarian tult'lor 10, ll .l2l , while
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the en4rme activity was lower than the normal in colon and lung
adenocarcinomas, and squamous cell carcinomas [13].

Because of the above conflicting data of Ck level in carcinoma parts , the
goal of the present study was to analyse the Ck enzyme in CRC,colorectal
polyps ,and in (U.C)disease and the change of its activitys were discussed.

People undergoing CRC have an increasing risk for it starting at the age

of 40. People over the age of 50 account for 93o/o of colorectal cancer
cases[ 14 ]The exact cause is unknown, but most cases begin as polyps,
which are small growths inside the colon or rectum[ I 5] while the U.C
(adisease of dysregulation of the immune system of the colon) is
associated with a major increase in the risk of colon cancer [16 ,17] .

The highest risk groups for CRC include ulcerative colitis, previous

history of polyps or cancer, family history of colon cancer, certain genetic

conditions and a personal history of female cancer. Smoking, drinking and

physical inactivity are additional risk factors for CRC [ 16] .

Materials and method

Patients :

The present project was approved by the ethics commission of Baghdad

Teaching and Al-shaheed Adnan Khir Alla hosptial.

In total, 43 colorectal cancer san-rples were analysed . Nineteen satnples

were obtained frorn PrO colonic cancer ( I I rnales cases and 8 fernals

cases) , 8 tnales cases from PoO colonic cancer , 1 I Inale sample was

obtained fi'orn PrO rectal cancer and 5 males sarnples from PoO rectal

cancer.The diagnosis was based on clinical and biological exatn. Reports

by Dr.Falih AL-Aubaidy , Dr. Abd Al-salanl AL-Taie, ancl Dr. Saaeb

AL-Gailaney.
Ten rnale patients r,vith colorectal polyps , wltere chosen fi'olu thc sallle

Hospitals to study the cornparison of the Ck level in Inalignant tlnd benign

tumors .Nine Inales with U.C were also enrolled in this studl' , the

diagnosis rvas based on Endoscopies tests reports by Dr. Azaarn Agah and

Dr. IJel n1e)/ AL-K azaz.

Twenty ad.f acent control (10 males, l0 fbntales) wcrre irrcluded to deflne
the nonnal Ck valr-res.

Blood sanrples were collected between 9.00 and I 1.00 al"n , sera were

separated at 4500 xg fbr 20 min and directly analyzed . Creatine kinase
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activity was measured in sera of patients and normal donors by
colorimetric method .

Method:

Colorimetric determination of Ck activity utilizes creatine phosphate as

substrate to act as the intial catalyst for a series of reactions resulting in
the formation of NADPH as outlined in the coupled enzyme assay :

CK
Creatine phosphate + ADP creatine +ATP

Hexo kinase
Glucose +ATP glucose-6-p + ADP

G6-p-DH
glucose-6-p + NADP+ gluconate-6-p + NADPH

Diaphorase
2NADPH * nitro blue tetrazolium diformazan + 2NADP

the reaction is stopped by the addition of HCI , the blue /violet colour of
diformazan has an absorption maximum around 560nrn I lg,l g,2o] .

Statistical analysis:

Descriptive statistics were used in analyzingthe patients , characteristics
and laboratory parameter for each group . In addition , unpaired Student's
T test was used to assess group differences rvhen appropriate .Correlation
between groups were assayed by person test .A statistical sigpificance
difference was accepted as p value <0.05 . All the sratisticaianalysis in
this study were made usin_q SPSS I0 fbr rvinclou,s prosram .

Results

comparison of serum ck between hearth], mates and females:

The mean(SD) level of serurn Ck in healthl, rnales (n:10)ancl lbrlales
(n:1 0 ) was nearly closed 126.18(40.9 1 ) vs 1 23.6r (3.1. r 0) uzl .p >0.5 ,
(table -1, fig- I ).

comparison of serum Ck between m:rle & femate in colon c:lncer:
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The differences between Ck activity in male (n:11) and female (n:8 )
colon cancer was non significant : 135.74(37.92) vs 98.02(18.1 I ) IJ/l ,p
>0.05 , (table -1 ,fig-2).

Patients characteristics :

The table(2) shows some of characteristics of the different groups.
Patients with CRC (30-60 years old ) were older than either patients with
polyps (5-15 years old ) or U.C (20-55), but they were in the same range
with healthy individuals (27-58 years old ) .

Serum Ck values in carcinoma and control cases :

The mean (SD) of serum Ck in control value was 125.17 (37.85) and in
patients with colon cancer Pro was 119.86 (35.95) , colon cancer Poo
138. 10 (34.08) u/l ,rectum cancer PrO I 32.47 (49.81), rectum cancer PoO
107.98(48.93) u/|, CRC pre- 130.819 (49.41) u/1, CRC post-
l32.ll(32.95) u/1, polyps 223.08 (27.39) u/l , U.C 156.56 (65.56) ,
(table -2 , fig- 3) .

Comparison of serum Ck in carcinoma patients and control :

The great activity of serum Ck was significantly shown in colorectal
polyps , this enzyme activities was significantly larger than these in
colorectal cancer (0.0001<p< 0.003) or healthy control individuals
(p<0.0002) .Otherwise, the enzylne activity shows non significantly
increase than corrtrol in patients with U.C (prO.l), while it is still
significantly closed to control ranges in colorectal cancer (PrO & PoO)
when compared with normal adjacent values( p0.4) .

Correlation of serum ALP between carcinoma types and disease :

There was a positive correlation between serurn ck in rectunr carlcer pre
and post operation (r: 0.575 ) . Likewise , correlation between serurl Ck
in polyps and [J.C ( r: 0.517). On the other hand , a weak positive
correlation between rectum cancer (PrO and PoO) with polyps (r:0.389
and 0.319 respectively ), thus the occurrence of polyps rnay lead to the
developnrent o1'benign recturn tumor to malignant
In other hancl , there was no correlation of serurn Ck between colon cancer
(PrO and PoO) with polyps (r: -0.475 and 0.1 17 respectively).
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Table-l: The distribution of CK activity in males & females

Table -2 : Characteristics of cases and controls

*n.s : non significant, ***s ' p< o.ool

M F

Controls 10 10 126。 18(40。 91) 123.61(34.10) p>0.5

Colon
CA(PrO)

8 135。 74(37.92) 98.02(18.11) p>0.05

colon CA(PrO) 19 8 32-60 119.86(35。95)

nos*

Colon

CA(PoO)
8 8 30-60 138。 10(34.08)

nos*

Rectal CA

(PrO)

30-65 132.47(49。 81)

n.s*

Rectal

CA(PoO)
5 5 25-65 107.98(48。93)

n.s*

Colol・ ectal CA

(PrO)

30 つ つ 8 27-65 130.82(49.41)

n.s*

Colol‐ ectal CA

(P00)

う
Ｄ

う
、
ソ 25-65 132.11(32.85)

n.s*

Colorectal
polyps

10 10 5-15 223.08(27.39)
***s

[Jlcerative
colitis

9 9 20-55 156.56(65.5)

n.s*

norrnrI つ

一 10 η
′
う

一
ヽ ヽ 125.17(37.85
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fig-3 : The activity of Ck in colorectal cancer (PrO& PoO), colorectal
polyps, and ulcerative colitis.

Discussion

Creatine kinase is an enzyme still widely analyzed in clinical diagnostics.
Although a wealth of ck nreasurernents have been reported in the scientific
literature , there still exist inconsistency and inconrplete knowledge on
such an apparently sirnple question as the Ck enzl'rne content ot'
mamrnalian colorectal in both health and disease .

In the present study, we detected the presencL, of total ck activitl,in
nonrral control subjects, CRC (pre- ancl post opreration ), col<lre-ctal
polyps, and U.C .

However, tlre total Ck activity in nonnal arrd rnost colorectal cancer
samples that was analyzed in serurn ,was sipnificantly sirlilarly (p> 0.5),
this frnding result is lower than data reported lbr a rnalignancy of

〓
⊃
お
，

〕̈ｏ
●
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gastrointestinal tract [ 9 ] where macro-Ck2 isoenzyme was present before
operation , and data reported for lung cancer or prirnary hepatocellular
carcinoma [10,21] where Ck-MB and mitochondrial Ck isoenzymes were
strongly increased. But our results were consistently higher than that
reported for gastric cancer l22l and'colon adenocarcimoma [l 2) where
lower Ck activity observed than the normal samples because there is a
decrease in the expression of type B- and M-Ck subunits .

We additionally observed that :

(i) The mean CK activity did not differ significantly in healthy males and
females (p>0.5) .

(ii) The mean CK activity did not differ significantly in males and females
(p0.05) cRC patients.
(iii) The Ck activity in the colorectal polyps patients were significantly
higher than that in adjacent control and colorectal cancer(p<0.02). This
maybe due to the predominant increscent of ck-BB fraction in polyps
1231.
(ix) The good positive correlation between Ck in polyps and U.C may
indicates that elevation of Ck in one part may be a prognostic signal of
other disease cases appearance .

(x) A weak positive correlation between rectum cancer (Pro and Poo)
with polyps means; the occurrence of polyps may lead to the development
of benign rectum tumor to malignant [14,16) .

(xi) Ulcerative colitis samples revealed non significant increasing Ck
activity than control (p>0.1) . This result consist with that obtained by
Perez C. et.al [24]where the total CK is not elevated, but MB-
isoenzyme activity was greater in U.C cases , and with that obtained in
gastric ulcer patients l22l where total CK was significantly not elevated
than control values.

Conclusion
The present findings slted light on sorne olcl errigrnas and opened up
fascinating avenues for future research in Iraqi patients . our findings
don't support significant expression of serulrr CK in most Ctt(l and U.C ,

but rather indicate that rnany of the previous rrisconceptions in this field
can be explained by interference from Ck isoenzylnes. On the other hand ,

give the need for ilnproved the induction o1'Cl< expression in colorectal
polyps .
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ABSTRACT

The prOflling of Lithiurn and Potassium intO SilicOn doped by electro

depositiOn from m01ten salts(LiBち KI)have been studied fOr variOus time
and deposition current.For samples studied changing the depOsition tiine and

current have a signiflcant effect on the conductivity type and sheet resistance

variatiOno This has attributed tO high valuc ofs01id solubility ofLithiunl and

Potassiunl in SilicOn. AIso, surface cOncentration variation with depth is

affected signiflcantly by variatiOn in deposition tirne,particular for samples

with deposition dme of 7 mintso A junction was fOund tO be at 156 micron

from the surface.

For constant depositiOn current dittbsion pronles show twO
distinguishing regions, One with large dittlisivity and the sccOnd less

dil肝bsion constant.
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INTRODUCTION

It is well known that the crystal characteristics can be changed
quite dramatically by adding chemical impurities into semiconduclot
crystal. In order to introduce impurities into semiconductor , several
methods have been tried [ -8] , and almost all these techniques either
sophisticated devices or expensive. Looking for a new less expansive
techniques , we found that electrolysis doping from molten salt is the
most successful [7,8].

During the electrolysis, the metals layer deposited on the surfaceof the sample is able to overcome the barriers and diffuse into the
crystal [7] . The aim of this investigation was to study the profiling
variation of Lithium and Potassium into Silicon u, a function of
deposition time and current using the electrode position of irnpurities
from molten salt (LiBr , KI). No annealing was done subsequent to
electrode position. Sheet resistance was measured by the four - probe
method , which pennits determination of the electrically active diping
atom distribution as function of depth in doped ,r.il. , fo, various
deposition times and currents . we have been able to measure the
9lan8es in type and value of electrical conductivity when the cornpensating
Lithium and Potassium atorn concentration increases.

EXPBRIMENT
In this work Boron doped p-type Silicon sample with ( p: 6C)crn)

itself was used as Cathode and a piece of Tantalum as Anode. Molten
salts of (LiBr,KI) with melting ternperature (550C,770C) respectively as the
electrolye. Electrolysis staft when dc. voltage is applied betr.veen the
Cathode and the.Anode. The experimental o.ring.,r.nt used is presented
elsewhere [8] is shown in Fig. (l),The nrc'tallic laye-r deposited on tlie sarnple
surfbce rernoved 

. by polishing the surfbce with ( lp) diamond paste.
Penetration profiles were deterrninecl by nleans ol' serial Sectioning
using a precision chelnical etching , ihe chernical solution copsist of
CH3COOH :HF:HNO.r with volurrre ratio -5:3:3 . l-he system w,as initially
calibrated by tlre weight loss nrethod using a rnettler M7 rnicrobalance.
Sheet measured at various depths of the <loped sarnples by stripping
Iayers of Silicon. Detaile<J data on variation of sheei resistance as a
function of depth was rneasured by thc- lbur - prr-rbe. method

Surface concentration (N.) of electrically

6-5

fbr a large number of steps
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active atoms calculated from Il l].

ly's =
I

Rsx trtxq
where & is the sheet resistance, p is the charge carrier mobility

For the present study, Lithium and potassium was chosen as donor
impurities for their high solid solubility and diffirsivity (6* l0recm-3, 7*10-
ucm'lsec for Lithium and 9*l0r8cm-3, s* l0-7cm2lsec for Potassium). Study
of the literature reveals that the present investigation is probably the first to
employ this technique for the study of net surface carrier concentration
profiles in silicon doped by elector deposition from salts.

Results and discussion
Figures (2,3), giving variation of sheet resistance as a function of

deposition time for various deposition currents , the figures shows that
the effect of deposition current on doped samples is significant .

Decreasing in sheet resistance with increase in deposition time and currents
are mainly due to the corresponding increase in the carrier concentration.
This result is mainly due to the compensation of Boron atoms at the surface
of the Silicon. As the deposition time increased, sheet resistance per square
decreases, indicating an increase in the occupation of substitution sites of
Silicon crystal by the Lithium and Potassium atoms.

For the samples studied showing changes in the conductivity type from
p to n- type even with short deposition time (>7 min.) and for high current
used (>l 5mA) is mainly due to the complete compensation of Boron atoms .

Irigures (4,5) give profiles for carrier concentration with deposition
time. These results have been derived from figures (2,3) fbr the same samples

and are consistent with the discussion above; The srtrooth curve drawn
through the erperirnental points shows that the Lithiurtr and Potassiurn
diffusion profile in Silicon can be divided into two parts showing distinctly
an initial increase of surface concentration fbllor.ved b1' a region where
concentration rernains steady. A possible explanation ol' this nature of
surf'ace concentration variation can be given as follows. N-t,r'pe dopin-e is

diffused in a P-type substrate fiorn the top of the surface and then driven in
where they cornpensate the boron atoms. For shorl deposition tirne the
number o1'de'posited atoms is limited and increased with the dc'position tirne.
Also increasing the deposition current will allorv more doping atoms to
contribute in the surtjrce concentration as shown in Figure (6). Irigures (7,8)
show the c-xperirnentally deterrnirred Potassiurn clithrsion proliles. For short
deposition tirnc- (7 rnin.) a junction depth of approxinratell' I50 rnicrons is
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indicated. Increasing the deposition time with the same deposition current
and using Lithium salt no junction noticed even at depth of 250 microns, and
concentration appears to be study.

Conclusions
The following conclusions may be drawn frorn the results for the

samples studies indicated:
1. Changes in the deposition times and currents have a significant effect on
the conductivity type and sheet resistance variation.

2. Surface concentration variation with depth is affected significantly by
variation in deposition time. In particular for sample when deposition time
was 7 min. A junction was found to be at 150 micron from the surface.

3. Diffusion profiles shows two distinguishing region, one with large
diffusivity and the second less diffusion constant.
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Fig.(51. Sudace concentratlon wlth &position tirne at dlfferent deposl$on
current using LiBr as molten salts.
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Fig.(6f. surface concentration as funcuon of deposition current for
different deposition time.
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Fig.{71. Suface concentratlon as function of depth using Kl salt with
deposition time 7 min.

 ヽ      _‐  
″´

４

１

可

１

１

１

増

ョ

ヨ

イ

２

　

　

　

　

　

　

　

　

　

　

　

　

　

，

一

　

　

　

　

　

　

　

　

　

　

・・，

，
“
一ｏ
｝
Ｃ●
一̈“」“一一０一Ｃ●
０
００●ヽ
●
∽

一
ヽ
　
〓́
ｏ
一
ヽ
一
〓
“
ヽ
Ｃ
一
Ｏ
Ｃ
●
い
）
や
い
一
」
〓
∽

一　

　

　

　

一

0`0                1'00
●●●●、、 、 ,

oncentration as function of depth
deposition time 10 min.

7t

|

|

|

|

 ゝl    p―
type

1●●         '3●
●epth (“ 〉

l責褻司

絆
　
　
　
　
　
　
　
　
　
　
　
　
　
　
　
　
　
　
一

「
「
コ
ー
ー
ョ

‐１

１

‐
―

可

ｏ



PROFLING OF LITHIUM AND POTASSIUM INTO SILICON. 
M. MOUSA
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Theoretical Calculations Of Gamma-Gamma Angular Correlation
Iman Tarik Al-Alawy
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E―m」1:ImanTa● k2006のvahoo.com

ABSTRACT
We examine the usefuincss ofthe γ―γ(0)teChnique for obtaining nuclear level

spins and γ―ray multipolarities and hencc leading to the idcntiflcation of dclta nlixing

ratios that are populated following neutron capture of l″ 罵′(′ ,/)1ガイ reaction.The

鯖
l鳳

::甲織nttWittaW譜罐ち:1∬7t::LttlaF,l1111
transition give grcat sensitivity to the correlation data.

In this work、ve made thcoretical analysis to solVC the coincidencc rclations,

angular correlation rcsults,dclta n■ ixing ratios,and multipolaritics.

The comparison was madc between our thcOrctical calculations and the

experirncntal data.The results show good agreement betwccn thcm.

:枷 |

‐ メ1亀|メ めL♂ 6リエリもり≦1,^よ |い 0リメメlψ国111るこン凛‐ふ‖LK l・ `J」

Lメ
“
」 メ 劇 |ン ぬ分 メ |●いいヽ 1ごLど 押 り I LK tty出、ゞ 11^.1凸 L甲 |■り Jり・ψリメ |

・fリメ|、挙メ1亀 lυ」J島 |

Liミ 111ふ oぃツ

`。

メ御 |。こも aメ |り 亀tLll出し

…

喚ゝ |」 L【 LKひtLI～メ DI

f」り|■り |ごLJ・ 磐げ (′,/)T″
｀
よ Lン ´りjメ|♂懸り|■■ム‐`ハ‖L`副 出

y

υ!`4 hJ(gate)υ虫手■l,≦ 41+-21+e'JO・ 2152MeV♂ 国 I JtLヽ |ゞが ミヽ1・・いい|`⌒ 1・ J´ エ

・り 玉 た轟t遇 出 )ゞゝ Ll■|り141,21+-O1l JI二 Lゝu3υ.`a4メ 2 こ」)´ |ョ´●|り 6ユ島」が釧 Jthり |1軍

.1 1lL`]ぅ _,日 t‖ 、品 リジ」り|■り 1出L光 脚 ■_ハ 出 ■ 饉 こ 郵
||ゝ
´

・い ゃ い ■ 1嵐 ^出饉 11に ご Lげ い 1亜 り |ヽ月
1出い ¨ヽ 1酔 亀リロ lι ヽ点 」

INTRODUCT10N
Nctitl・()n capturc γ-1・ay cnlploys thc nlost scnSitivity and rcsolvil18 po、 ver to

sttldy ntlclcar structurc. 
´
Fhc conlbination ol｀  prccisc nlcastircnlcnts of｀  priinary γ

―

transiti(〕 1ls 、vith t1lc prccision obttlined lo datc has considerably cxtendcd tilc

possibilitics in the study ol｀ nuclear stl・ ucturc.

1｀ hc lluclear cxcitation suttect haS attention ol｀ nl之Hly authol・s11-5]lo imprOvc

the kno、
～
lcd8c ol｀ thc I・ olc lbrccs play、vithin thc lluclctis.

.|｀

hc (n、γ) rCaction is tllc nlaill llanlo ol｀  111is vヽork. 
´
「 his rcaction has an

inlpollant lllld sPccilic l・ ulc in thc tcstin3 of nuclctlr structurc.Sillcc、 vc arc tising data

takcn by illstrLinlCnts ol｀ Instittltc Iフ atic― [ンangcvin(Hン I′ )in GrcnobloFrancc161.
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Most conlinon angular distributions, 、vhich arc synllnetHc around 90° , arc

described by second order Lagender polynomial(P2(COSO)), WhiCh means that,they

arc over detcllllinCd in our study; but this rcdundancy is translated into higher

measurcment prccision. Morcover, at lcast three nlcasurcmcnt points are necessary

whcn thc distribution is dcscribed by (P4(COSO))COmpOncnts, as it happens in the

intcresting case of E2 absorption followcd by L=2 gamlna cnlissiono ln case of

overlapping statcs,also odd tc.11lS rnay appear in the Lagcnder polynonlials.

Companson bctween coincidcncc spectra of fbrward angles 18° ,36°,54°,70° ,

and 90° and backward angics 108° , 126°, 144°, 162°,and 180° would then be useful

for detecting interference effects between opposite parity states.The O° direction was

ncver used bccausc ofexcecdingly high intensity ofthe gamma― flash。

The theorctical idcntincation of energy levels of l″ ムr is examine to be in the

prcscnt work as dcfoHllcd 一 rotor nucleus, SU (3)― O(6).The γ―γ directional
correlation techniquc 、vas applied to study neutron capture γ―rays. However, the

写F//(η,/)Tイ reac● On,

昭妬07+」4→ [∬妬08卜ニツ妬08+/'おぬe dO面nam one
This theoretical analysis had been done for evcn― even:∬げ nuClcus since the

Ak―cocfliCicnts dcscribing thc 21+-0!+transition are uniquc,and thc 4!+-2!+transition

is considered as a gate.This reduccs the numbcr of unknolvIIs from nve to two in a

dircct cascadc rcprescntcd by li(L,L+1)I(L,L+1)If;ヽ Vhere L=L+1.

Spccial prograrns 、vere to bc written in Fortran-77 Languagc(using Fortran

power station 90)br the calculations in the prcsent work.

THEORY
Gainnla―ray angular corrclation cocfncicnts are givcn in tcnlls ofthe Legendcr

pd)1lon■ Js expanJon as[7]:

″ (θ )
、vhere

=Σα(鳥 (COS θ)……………………………………………。(1)

α々 =∂ん

(=ど 、で′′

(/!)/1(/2)・……̈ ..¨ ‥̈‥‥‥‥‥‥‥‥・・………………̈ ・̈‥‥‥…………̈……。(2)

The modification of the finite detector size and nriss centering rvas according
to the followin_s equation:

W (0) : Z g 

^(),,|G ^Q 
r A 

^ 
(it.) P1 (cos d)...

k. cratt

where

Qr.='Qrr(yr)Qr:(yz) is the attenuation tactor r,rhich corrccts fbr thc dctector llnite size.
and

Gr==Grr(Tr)Gr:(y:) is thc nriss centcring correction lhctor.
1'he values ol'Q1 together rvitlt (i1 r'alucs arc shoun in table -1.'l'hc I)11y1) and

Ar(y:r ct'refficients nray' be u,ritten as[8]:

Bk(y)= {4, LLl,,lt)+(-l)' trt't)t\rF (LL'r,,rt)+arrF; (L'L'l,,rttf r+.>,t) '.........6)
As(/z) = {r; (LLt)1,)+2ii,Fk(LL'1.,/, )+a; F-A(1.'L'1.1, lNr+,1; ) '.........(5)

where I,,. 11. and 12 are the initial. intermediate. and llnal states linkcd br the yr. y:-ray
respectively and L'=l-+ I .

……(3)
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When the unobserved transition has mixed multipolarity with a mixing
amplitude defined by 6:E(L+lyM(L), then for y-ray emission the Ur. coefficients may
be writtcn as follo、vs[7)_十

('2こ/々 (五
′
)びヵ(五 ,二

′
)=び
力(二

1+δ 2   
・1:…・・・・ (6)

Thus, the correlation function has the general form [7]:

W (q - Zso0)GoQoU r(y ,)....U o(y,)Ao(r)Po(cos d).... ..... ...(7)
k =even

and the normalized expansion form can be written as:

W @) = I + arGr(l rPr(cos d) + aoGoQoU oPo(cos d)... .. ..(8)

The correlation coefficient for a mixed E1+M2+E3 transition is permitted by
the spin change and could be given as[7]:

Ar = {FkQLI ,1,) + 26f] k(LL',I2I t) + 6,2 Fo(LL',I2I t)
+ 26t6rFo(L'L'121, ) + 6,'Fo(L'L'I rI,)
+ d:Fk(L'Lotrt,))[ + 6,' * 6:l' ..........(9)

where

Z″ =二
′
+1.……...………・・………。

δl=(/2‖ν2‖ノ!)/(/21EllJl)………
and

6, : (r ,llnzllr,),(,,llarllr, ) ....(12)
and the corresponding expression for 81 ma1l be expressed as[7]:

Br = {Fk(LLl ,,1,)-25tFk(LL'1"1,)+ 6, Fr(LL"l0lt)

- 26,6 rFr (L' L" 1,,/, ) + 6,' Fr (L' L' I,,l )
+ d: Fk(L'L't,,t lt{r * d,' * d:}-' ..(t 3)

l:'or an \,{2+[rl transition and convcrsiorr in thc k-shell thc c1 convcrsion
coelllcicnt rlal' bc uritten as[7]:

a A(M 2. El) = ld 'a *(M 2) + a 
^(EDl(l 

+ rf ')......... ..(14)

Whcrc Irr coelljcients. ok(M2). and u1(El) are tabulated in Scighbcn (196-5)[9].
-l'he 

theorctical analysis in the present work is corresponding to thc equations
(4'--,14). Figurc (l) shorvs the block diagranr to the input trncl oulpul clata ol'progranl.

(10)

(11)

７
′
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Ey Transition enerry
16 Initial spin
lz Final spin
0 Theta
G6 Miss-centering coefficient
QzrrQzz,Qlr,Qlz Attenuation factors

Theta
W(e) Count(theta)
EW( 0 ) Error on count (theta)
P2(cos0) -] Legendre
Pa(cos0) J poll'nomials
a2(A a2) , ar(A a1 ) Calculated experimental coefficier

″ 0″ι

Derra2.Dar
[li△ a2)

Ey
Io

Ir
I:

l-Fr
l_aa(A a1 )

Value of F2 coefficients
Calculated experimental coefficients

Transition energt'
Initial spin
Intermcdiate spin
final spin

Valuc of Fs coefficients
Calcu lated experimental coefficients

[ : I nobscrr crl coclficicnts
li:(Tr), ..\:(y:) ('ocfficicnts
:r: Tlteorcticalcocfficicnts
ii: (El./l\lL) miring r:rtios
02 ('onr crsion cocllicicnts

F'igurc (l): llkrck diagram lor lcast squarcrl fitting and dclt:r rniring rutios progr:rnrs.
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ｓ
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―

―

）

Derfaイ .ο″r
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RESULTS AND DISCUSSION
I. The orrgulsr correlation coefficients calculatiorts of tl! H.f,or

Figure (2) shows the scheme of cascade had been taken in this work
corresponding to transition of 0.2152 MeV as a gate.

5,+

34‐

5:+

4“
+

311

81+

1.7020

1.6094

1.5580

1.4092

1.3744

1.3004

1.0839

41+

2:・

0!+

0.3086

0.0933

0.0000

ln 'sorzHfro, EnergY (MeV)

Figure (2) : Transitions in lsozzHflos nucleus feed the 2f and the 41* levels.

The gating transition is strong line.

The comparison of experimental of counts with their corresponding errors and

the corrections needed related to their angles are presented in table -1. -fhe 
agreement

of the present work results for the measured transitiorts is good. The correlations arrd

the fitted curves for gamma transitions are shown in figures (3-+ 1 I ).

l'he calculated experimental angular correlation coefficients and the our

theoretical results with their indicated spin sequence lor each cascade have beetr

shown in table -2 rvith recomrnended delta Inixirtg ratio atttl tht' deduccd

rnultipolaritl,.
-l'he individual cascades have been takcn fbr the gate of 0.2l52MeV as shown

in Iigure (2). 'l-hese cascades will be discusscd as lollows.
o I. The 0.2 I 52-0.0933 MeV cosctde

-l'he 0.0933 Me,V 2r'-0r* and the 0.2152 MeV 41*--, 2r' transilions are

intense lransitions and rnost of the transitions irr this rruclcus fbcd the 0.0()3-lMeV 2r'

and the 0.i0tl6 MeV 41' levels.
Aftc-r introducing the corrections related to the llnite solid alrglc lirr detectors

and ntiss ccntcring. thc. calcr-rlatcd experirlr:ntal corrclatiott coelllcicnts ltlr the 4r*-

2,*-0,* cascade are;
a::0. I 00(20). ar:-0.0-i5(3 I )
'l'he thcorelical pararneters lbr a4j-21'-01- cascadc are az:O.llti. ar:-0.051- It

is clear tltat there is good agreetnent betweelt tllenr.
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o 2. The 0.3323-0.2152 MeV cascade

The calculated directional correlation coefficients of this cascade rvhich has

the initial state 61* (0.6409MeV) and the intermediate state +r* (0.3086MeV) are;

az:0.0 I 09(50), aa:0.008(73)
The theoretical parameters for a6i-4f -2r* cascade arc az=Q.128, a+:0.012.

o 3. The 0.4432-(0.3323')0.2152MeV cascade

This cascade tras' a Sft6l-)41-21 spin sequence and the calculated

experimental angular correlation coefficients are;

a2 :0. I 08( I 7), a:0.021 (26)
Thetheoreticalparametersa2:0'126;u:0'031'TheUr'coefficients'forthe

unobserved transition O.::ZlVeV of 6r*-4r* gamma ray, are obtained by using the

definition in equation (6). Where U2Q.3323)= 0.9000, U4Q.3323):0.6861[7].

Therefore, we may alrange the following table to show the related parameters'

4i-2,* Az:-0.4477
(6,*-4r*) Uz:0.9000

A4=~0・ 3044

U4=0・6861

81+_61+     B2=~0・ 268(42)     B4=~0・ 101(125)

It is worth noting that data of the cascades which contain purc E2 transitions,

namcly the 4!十 _21+-01+,61+-41+-21+,and 81+― (61+―)41+-21+cascades,are in good

agreemcnt with the thcoretical valucs,and that is a positivcjudgmcnt ofthC validity of

thc expcriincnt.

・  4畔
lif・11:猛ζttfd:lin scqucnce 、vhiCh Occurs in thc dccay of

l鍔
J%08・ The CJculated expe五 mentd angular cordadon cocmchnts are;

a2=0・ 290(39),a4=0・ 441(62)

The m破 ing ratio ofthe l.0918McV transition is δ(E2/Ml)=-5.7681:t〕land the

spin assignmcnt to thC l.3004 ⅣleV level is conirmed to be 2+. The theorctical

corrclation coc■ lcients are;a2=0・ 340,a4=0・ 645.

o  ■ 7JJ′ f.θ658-a2f52 Me/`α scα rra

The l.0658 McV transition Hnks thc l.3744McV 31~lcvel with thc O.3086

MeV 41+lcvel、vhcn O.2152 ⅣlcV transition is the 8atc. The calculatcd experinlental

directional corclation cocfllcients arc:

a2=‐ 0・052(14),a4=0・ 016(21)

Thc l.0658Meヽ /transition is lound to bc predonlillantly El 、vith lnixillg ratio:

δ(M2/El)=-0.104(16),as shOヽ 1ヽl in table-2 and tllc spin assignnlcnt to tile l.3744MeV

lcvcl is conirillcd to be 3.

1｀hc theorctical corrclation cocl'licicnts arcl a2'‐
~0・ 061、 a4=0・ ()23.

o  6。

「
′:ピ ′.′θθ6-a2f52■イピレ

′
εαsc″ /42

1｀hs cascadc is ttc 411-411-21+sⅢ n SCqu01cc and thc Calculttcd cxpc面 nlcnd

angular colTelation coelllcicnts arci

a2=~0・ 157(12),a4=0・ 131(18)

Thc nl破 ing ratio of the l 1006 McV transiti()ll is δ(E2/Ml)=2.513 11111 and

thc spin assignillent to thc l.4092卜 /1cヽ
/ 1cvcl is conllrnlcd to be 4. I｀ hc tllcorctical

correlation cocflicicnts arc a2=~0・ 184.a4=0・ 192.

。  7_rrrピ ノ。2イ 9イーa2′ 52′Иピ/ε rrscrrrrtp

l｀hc initial lcvel of thc 1 2494McV transition is thc l.558()McVと lnd it is

cOnilrnled to bc 5+ state. 
´
「 hc calculatcd cxpcrilllcnttll directional corrclation

cOellicicnts arc:

a2=0・ 435(55)、 a4=().324(88)
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The nlixing ratio Of the  l.2494MeV transition is calculated tO be

δ(E2/Ml)=1.334」欄:,andぬe theorcdcd corrch● on coefflchnts arQの =0.511,
a4=0・474.

・  &rrJ′ a235θ ―″。θ65θりa2ノ52ル″〆ca“α″ι
V「ヽhen the O.2152MeV is thc gate. Thc calculated experirnental corrclation

coefflcicnts for thc 34‐ (31‐
―)41+-21+cascade arc;

a2=0・ 109(10),a=-0.005(16)

and agrcc with the theoretical corrclation coefFlcients a2=0・ 128,a4=~0・ 007.Hcnce,the
O。 2350ヽ4eV transition is found to be El,and the spin assigrlment to the l.6094 MeV

level is conf1111led to be 3.

Thc Uk coefflcients, for thc unobscⅣ cd transition l.0658MeV of 31‐41+

gamma ray arc U2(1・ 0658)and U4(1・ 0658).ThcrCfOrc,thc b1lowing tablc showing

the relatcd parameters taken from Hamilton,1975[7];

41+-21+     A2=… 0。4477 A4=~0。 3044

(31‐
-41+)   U2(L)=0。3167     U4(L)=‐ 0.5000

U2(L+1)=-0.1667   U4(L+1)=-0.1667
Since,  thc  delta  rnixing  ratio  of the  l.0658  McV  transition  is

δ(E2/Ml)=2.0631:1器 (Here, theorctical delta m破 ing ratio is uscd gnce the
experimental m破ing ratio is not available).TherefOre,the calculated values of Uk and

Bk rnay arrange in the fo1lowing table related to above parameters with the help of

equation(2);

41+-21+     A2=~0・ 4477

(31‐
-4!+)  U2(1・ 0658)=0.3252

35~31 B2=~0・ 749(69)

o 9. The I.06Il - (0.3323-) 0.2I52MeVcoscade
The l.06ll MeV transition is in coincidence with the 0.3323MeV transition

and therefore it should feed the 0.6409MeV 6r* level and not the 0.3086MeV 4r*
level.'fhus,theinitiallevel of l.06ll MeVtransitionis 1.7020 MeVwhichhasbeen
proposed to be as 5*. The calculated experimental correlation coefficients are;

a::0. I 65(26). u:0.024(41)
which agree u,ith theoretical correlation coellicient a2:0.194. af 0.035. The mixing
ratio ol' the I .061 I MeV transition is 5(E2lM I ):-9.6( I .7). I'he U1 coellicients for the
unobserved transition 0.3323MeV of 6r* - 4i are [7]'.
52+~61+    A2=0・ 1698 A4=0・ 0000

(61+-41+)   ヒ12(1ン )=0.9000      U4(1´ )=0.6861
ヒ12(L+l)=0.6107    U4(lン 十1)=_0.0490

1)clta nll、 ing ratio ol｀ thc O.3323 McV transition is δ(E2/Ml)=1.8881:ダ :.
Thcrcforc, thc calculatcd valucs of Uk(uSing cquation(6)and Bk COuld bc arrangcd

as;

52+~61+     A2=0・ 1698 A4=0・ 0()00

(61・
-411)   ヒr2=0・ 614(685)     U4=~0・ 041(140)

41キー2:十      B2=~0・ 600(95)      B4=-1.846(3.154)

1'sing thc dclillition oI｀ t´12A2B2・ ThC Cr:・or on B4 iS largc.1｀ hc、′alue of B4 agreC

with largc nlixing ratio obtaincd II()in 32 which is δ(112/Ml)=1.888:I::l.

A4=~0・ 3044
U4(1・0658)=-0.4280

B4=~0・038(123)
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2. Presentation of typical results
The 6 value which is the unknown parameter in the measurement that we

calculated in the present work and recommended the value for it as shown in table -2.
In this section we were choosed two typical transition to be evaluated, first one
discuss the negative parity of initial state.and the second one to discuss pure E2 of one
member of the cascade.
o First coscode: 3i - 4f - 2f

The occurrence of more than two multipole components in a mixed transition
is often permitted by the spin change but, as the relativl strengths of transitions fall
off very rapidly with increasing multipolarity, it is only underipecial circumstances
that the presence of a third component may be seen. The pl+MZ+p: rnixing occur
when the Iowest permitted multipole component is strongly retarded.

In the cascades which involve a change in parity, and where the selection rules
allow triple mixing to take place a special treatment was used to deduce the values of
5(M2lEl) and 6(E3lEl) and estimate the errors on them. The errors plot is made for
Bz, Br and o1 in 6t-62 space, such transitions present a particular problem for the
evaluation of the relative amplitudes and phases of the multipole Components, see
equations (9,11,12). The corresponding expression for B1 may be obtained by using
equation (13). Thus, even if the spins of the initial and final states are known it is not
possible to evaluate 61 and 62 from a single correlation measurement. Figure (12)
shows tlre analysis of the El+M2+E3 mixing of the 1.0659-O.2l52MeV 3r- - 4,* _'2,+

transition in tliAT. Both directional distribution and correlation have been used and
these give 42 and 82 coefficients, which are adequate to specify 61 and 52 as shown in
table-2. The ur conversion coefficient is also consistent with these results. o1 is
calculated. using equation (14), to be 0.00665(5) as shown in figure (12), with
o1(M2):0.1140 and o1(El):0.0053 for 1.0658-0.2152MeV 3 i - 4i - 21* transition in
'ii uf .

Figurc_12:′
「
1lc rcsulis()f dircctiOnal distribution and cOrrclati()n calculations and

thc K cOnversion cOcfflcicnt Ofthc l.0658-0。 2152ルloヽ/transition in 18()Hf

arc sho、 vn in thc l〕 101 0f δl(E2/Ⅳll)and δ2(E3/1]1)。  TIIC rcgion Of
δ exp. and thc rccOllllllCndCd δ thcO.valucs、 hich alrc possibic, 1l rc
also sh01、′n.
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o Second cascode 4f -2f-0f
The correlation data were obtained using the 0.2l52MeV 4i - 2i transition as

a gate. Most intense cascades contain this y-ray as a component and from the point of
view of subsequent analysis it is the most suitable one since high intensity and the
large A2 and Aq coefficients, which are -0.599 and -1.060 respectively, the 2r* - 0r*
transition give great sensitivity to the correlation data. The 0.3086 -0.0933MeV
cascade contains the 0.2l52MeV transition, which is a 41* -21* transition with pure E2
multipolarity.

Since one member of the cascade in the above example is pure E2; it is
possible to plot the coefficient 82 and Bq corresponding to the mixed component. This
is convenience to expressed the mixing ratio in terms of Q= 62/(l+ 62)[0]. This
quantity is positive and ranges between 0 and I and is the fraction of L+l radiation
present in the transition. A plot of Bz or A2 versus Q is an ellipse with the az and aq

coefficients as its axes, as shown in figure (13), while the variation of Br or A-a as a
function of Q is of course a straight line. see equations (4,6). for 4l - 2l - 0l
transition from 0.3086MeV initial state with 0.2152 -0.0933 KeV gamma transition.

A2(132)

A4(B4)‐ 0・ 25

‐05

‐075

‐
1

-1.25

0.0 0.2 0.4 0.6 0.8 1.0

e=r)','(r+r):,

Figure (13): A pkrt of A2(ll2) antl AJ(li{) as a f'unction of Q: ii: / (l+ ii: ) f'or {r-
- 21' transition. I'he displalcd data are catculatcd in the prescnt uork.
Thc Il2 and Ii{ uas obtained from the calculatcd of {r* - 2r' - 0r'
gamma-gamma correlation in lE('Hf and thc A2 antl i\{ fronr tltr
equivalent nuclear oricntation mc:rsurcmcnt of a2 and a{ rcspcctivell'.
The value of Q dcrived from the calculatcd <i - r'alues.

一 一― ― B4=0.033(29)一 ― ― 一 一 一

I A4=・ 1.060(1.7

|==~― ―
―

― _―

~.~~
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Abstract:
The problem of classification of Abel's equation (when increased in

order to the second) is considered. It is based on investigating Lie's
invariance conditions to obtain Lie algebra.lt has been proved that the real
simple Lie algebra sl(2,R) can be realized as an approximate Lie algebra
for this class of equations .

: !,-.lii.,a."ll
.'l lj .:rj:;.i s, (+Ell qJJl Jl eJ|, t i') ,-).,j i!l--, :-,1. -,alL". LlL-".',"1

sl(2,R) t^l.,rll ,+irill J ,r* ri lni. lr ..J rr* .,1+y J ;)Jtx ) LrJ"j, c,-r ,J.
.g)rLll ila, ;t. ll tu clJ(J+F J _,,r.+S ji.l Ji Jfu

Introduction:

In [l M.Boyko had suggested an approach of description of
integrable cases ol the Abe'l equations. It is based on increasing of the
order o1'equations up to the second one.
Abel's ecluation can readily be seen to arise in a varietl, ol nonlinear
problerns [2]
Boyko had considered the fbllorving second order ODE.

l "(.r'' r- 4t.r'll=.r''/1(.r ) *,'" l-(., )*.,'' 4{.,')*., " /,(., )

(l)
which is rclated to the Abel's equation olthe lnd kind

yt'(p+ /,.,(.t))= pj .f..|.r')+ p2 /'i(.y)+ p /..,(t,)+.ft(t.)
by the substitution _y' = p(),) .
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ln the case when(1)admit tWO dimensional Lie algebra,then it is

shown that eq。 (1)iS integrable in the frame work of the invariance Lie
approach[1].

Invariance(Lie point analysis〉 of l)E with respect to one― parameter

groups of transfollllation in the space of independent and dependent

variables caFieS impottmt infollllation,see[3].

Many authors have studied what is called appro対mate symmetries[4,5]

and properties ofthis kind of Lie point analysis are discussed by Gazizov

[6].It tums Out that appro対 mate symmetries follll an appro対 mate Lie

algebra.

The plan ofthis paperis as fonows:

In section(2)we calCulate the characterizing system of equation(1)using

Lie's invariance criterion. Solving partially t、 vo equations of thenl ,wc

construct a basis to the real simple algebra sl(2,R)in seCtiOn(3)。 Finally

in section(4),while testing the remaining detellllining equations we see

that sl(2,R)can be prOved to be as an approximate Lic algebra for the class

ofequations。

Prelinlinary group classiflcation of equation(1)

We are looking for inflnitesirnal operator of Lie point analysis of

equation(1)in the fOrm

O=ξ (χ ,ノ)欲十η(χ,ノ)の

(2)

where ζ and 77 are arbitrary real― valued sillooth ftlnctions .Operator(2)

generates onc―parameter invariance group of(1), iff it'S coefflcients ζ

and η Satisfy the equajon(Lids inva五 ance cnte」on):

′7[ノ・・/:′ (.ν )一 .lプ

・4`/1′
(〕
′)一 l'°

3./:′

(ッ )一り'°
2ん
′
(_1')一 l.・パ
′
(1')]+′ 7(l)[〕
′・・-4夕・3

ん―ザ .ム ー2ylん ―バ]十η
°
0メ +ス )1引 )=0

(3)

where lノ・ = ぅ .んて,′ )= , and
グ
一″

″
一み

′7(l)=′ 2、 十(′乃―ξ、T)ル '°―ξllノ
°2

'7(2)=仏
tr+(2′ z、〕―《、lv),'° +(′71,1 -24ν )|〆 )2_ξlT(り

′°)3+(′卜_2ξr),,"-3ら ,ノ
・ノ“
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Atter simplitting eq。 (3)we represent■ in the form of the following      ・
equatlons

″ηH―ηχ/1=0

/4ら =0

2ηノ/4~34/4~嘱 =0

(4a)

(4b)

(4c)

ちゲー(ら -24光亀+(ら -24光えん +ηスガーη月 ―ηス/4+佑/4+←ち,~4)

勇-4(ηッー4)/4=0                 (4d)

(2ηッーζ窟)+2ス 7〃 +(ら,-24)/2+(ら
~24)スん+η月ん一η潟一ηス月十

ηχ/3+(%~4)/2~4偽 /4~3(η,,-4)ん =0     (4e)

%+2(2ηッーζH)ス +rら,,+(η),-24)ズ +(ηソー24).ん/2+η月ん~ηズ
′

一η兎湾 +佑/2+(η,,-4)/1-3ηχん -2(η ),-4)ん =0  (4o

2スηH十 /∫ (2偽r~ζ∬)十 (ηl-24)ス .バ +η .だ バーηス.石
′十η.バ ー2ηx/2

-(ηl,-4)/1=0                  (4g)
■rst we solve(4a)whiCh gives that

ηT ==F(り′)exp(;11r )                                        (5)

F is an arbitrary hnction.

According to eq。 (5)the class OF DEs(l)iS d市 ided into two stibclasses

When拓 =O Which leads to η=F(),)I+C(l')and if./i≠ O WhiCh gives

η=晨DeXⅨ十→+αガ ,Ghにgrttbn conttanL
Fronl equation(4b)we haVeん =0 0rξ =ξ (■ ).
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The Real Simple Lie Algebra sl(2,R):an Approximate Lie algebra for Abcl's Equation
Qusay S.Abdul-Aziz

The Lie algebra, representation of the group:.

A feature of Lie point analysis of a DE is that they constitute an

algebra, a representatiOn of the groupo And since al the second order

C)IDEs have eight point sylnlnetries and so belong to the equivalence class

ofノ
″
=0[7]hence Our equation wiH have the eight Lie point analysis(フ ノ,

22,_2∂・MOreOver,any 2nd order ODE is completely specined by three
Lie point analysis[8].The three Lie point analysis for eq。 (1)will be
obtained in the following result.

PropositiOn。 1

sI(2,R)is a Lie algebra for equation(1)when/1≠ Oandん ≠0

Proof .

Let Qi =€i1x+(Fiexp{dx} +Gi)fu , i:1,2 Fo

It is clear that equation (1) is invariant under the

We have to satisfy the commutator relation of sl(2,R),

, たっarbo Const.

/1

″
operator 23=録

1.e。
,

[Ol,23]=~22 っ[Ol,22]=2c and[22,0]=221

R21,0]=-61)一 Fltt exp{鳥χ}″ =-2微
This implies that,4'=2 and Fltt exp{鳥χ}=0
which means that,

21=(2χ十れ)欲 +Gl(ノ )の

To obt」 n:Q
L2ぃ Cら ]=2o2
1.C.

(2■ +力 1)ξ2'~2ξ2=2ξ2
and

, k, arb. Const.

(2x+々 1)島鳥 exp{鳥χ}+σl[(鳥 午鳥4)'・ )exp{鳥χl+σ2']~GI'[凡 exp{鳥χ}
+6L卜 2(√b exp{4)■ )+σo)             (7)
Eq。 (6)leadS tO

ζ2=た 2(2■ +/t/1)2

(6)

To satisfy the third relation
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[22,03]=22:

[02,03]=~4た 2(2χ +た :)∂χ―F2J亀 9Xp{凡χ}οツ

201=2(2χ +れ )微 +2G:(ノ )の
Thus

1

-4た2(2χ +た1)=2(2χ +た1)一→た2=
2

and
一F2鳥 eXp{鳥χ}=2G:(ノ ) (8)

since鳥 ≠0,hence eq。 (8)cannOt be sadsied unた ssら =Gl=0。 This

result,when implemented in eq。 (7)leadS tO G2=O tO° .Thus we get the

operators:

Ol=(2χ +りみ

(ろ =一
石
(2χ +力 1)2微

and C=微 □

Approximate Lie algebra:

Since η=O and ζ=ζ (χ), fOr the pre宙 ous discussion, the
remaining characterizing systein(4c-4g)wili be reduced to the fo1lowing

equatlons:

こr/4=会ノ:=ζH+3曇ん=(4元ん-3.バ +2.ん )曇
=(3.だん-2.ん .ム +ハ )ξ.=0   (9)

For the operator 23'it iS clear that ξt=O and consequentl)′ it a‖ the

equation(9)are satiSnedo while,if ξT≠ OaS in gland 02then We have

the restrictions:

ん=ん =4.んん-3五 十2./b=3.イ ./b-2./:.ハ +.バ =0

Solving thc equation ζH+3`窯 ./b=O yields that、 r_.is constant(ス ).Ifえ ≠0

山∽ 如 =芳 鉄 ば初 セ 2∝ 如 誠
嚇
+・ +ケ

ー

"This expansion,when truncated,will recover 21 and 02・ 1｀hus we have an

approxirnate Lie algebra.
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Qusay S.Abdul-Aziz

Conclusion:

The approach taken, is a combination of Lie point analysis and testing
some types of Lie algebras .In this paper sl (2,R) has been chosen to be the
representation. The result, we get, of no realization is implemented to
prove that this type of algebra can be an approximate one.

One can use the same approach to test other types of algebras.
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Abstract

At most of knowledgment horizons, both the Artificial Neural

Networks and the Genetic Algorithms, derived from biological roots, are

commonly used now days.

One of the most successful Genetic Algorithrn applications, is its usage

in designing and learning the Artificial Neural Networks. The research

proves experirnentally the ability of the genetic algorithrns, in discovering

learning rules of Artificial Neural Networks belonging to competitive and

f'eed forward. In order to achieve every proper learning rule this research

for this purpose, adopts the Steady State Genetic algorithm rvith binary

and triple replacement successfully lor this aim.

Tests showed a contpetence in this field in discoverin-e all rvell-known

fundamental rules, in addition to others, whiclt they are actuall.l.

similarities taken frorn the same firndalnentals.
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NO new learning rules
1 ―Wl+Ai*Oi
2 +Oi一 WJ― Ai*Oi
3 +Ai*Ti― Ai*Oi― Ai*Ti*Oi:
4 +珂 *Ti― Ai*Oi― Ai*Oi:
5 +劇 *Ti― 勾

*Oi+Ti*Or

6 +Ai*Ti― Ai*Oi+Oi*Oil
7 ―OittTi+Ai*Ti― Ai*Oi
8 +Ai*Ti― Ai*Oi― Ai*Oi*Oil
9 ―Oi+Ti+Ai*Ti*Oi'一 Ai*Oi*Oil
10 +Oil十 Ai*Ti―Ai*Oi― Ti*Oi*Oil

すAド Ti― 莉*Oitt T i*Or+Oi*or
つ
４ +珂 *Ti― Ai*Oi― Oi*Oi'+Ti*Oi*Oi'
13 Öi+Ai*Ti― Ai*Oi+Ti*Oi
14 +勾 *Ti― Ai*Oi― Ti*Oi*Oi'
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cr+irI Oe^"r gtAJrtl r+c .gl_,pJt ot^Ji J.e ,r.!l .rp _rl3ri srJe

Abstract:
This study deals with the analysis of spectral reflectivity values from Landsat
satellite records for Thrthar Lake in Iraq. Records were mined by two
sensors, MSS (Multi spectral scanner) and TM (Thematic mapper) in order to
study the effect of dust on the records. This study depends on bands (4),(7)
for MSS sensor (0.5-0.6),(0.8-1.1) micron respectively and bands (2),(4) for
TM sensor (0.52-0.6),(0.76-0.9) micron respectively. Five Image processing
tests have been done to study the effect of dust on spectral estimates.
The results were in first test by scatter plot for reflectivity values of band (7)
against the values of band (4), then test the values of Best fit line offset in
case of dust. It was found that the shift increases with increasing dust. The
second test was to use the histogram of each band and for different dust
conditions; results show wide changes in reflectivity values with dust cases.
The third test deal with subtracting the values of reflectivity for different
bands for each sensor to estimate the effect of dust. The fourth test was used
is to determine the different bands reflectivity ratio for each,sensor, results
show that when this ratio is Iarge that indicates clear atmosphere and when it
small indicates dusty atmosphere. The final test was to measure the standard
deviation (SD) of reflectivity for each band, results show if the SD value is
big then there is dust and if SD value is low then there is no dust.
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Abstract

Solar radiation incident on windows, both unshaded and shaded by
overhangs having dimensions ratios, Z:0.2, 0.4, 0.6,0.8 & l.0were
calculated for different orientations in Baghdad. It is seen that the south.
windows were quite shaded during summer when using overhang ratio
greater than 0.6, whereas summer radiation increased for windows facing
SE&SW and SSE&SSW using a Z-value greater than 0.6. Summer
radiation for nushaded windows facing E&W were found higher than
winter radiation, with use of 2:0.2,0.4 leading to reduction in radiation
received ,whilst maintaining an edge for summer over winter radiation.
Use of 2:0.6, however effectively reduce summer radiation without
drastically reducing winter radiation.
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