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ABSTRACT

The curent study was carried out on one hundred women complaining from vaginal
discharge. Who attended Gynecological Antenatel out patiens and Family Planning
Clinic at Falluja City.Blood samples collected during period from April to August
2009, age ranged from 20-40 years,
This study showed by using ELIEA technique that higher percentage of infection
was 44o/o (11125) in the age group 25-30 years, as well as percentage of infection
was higher 28% (14150) in pregnant women for IgM antichlamydial antibodies,
whereas it was 18% (9/50) for IgG.
Also the study showed that the rural infected women represented the higher
percentage 30% (15/50)for IgM antichlamydial antibodies, while it was 20Yo
(10/s0) to IgG.
On the other hand the urban infected women were 12o/o (6/50) and 6%o (3/50) for
IgM and IgG antichlamydial antibodies respectively.

INTRODUCTION
Chlamydia infections are caused by the bacterium Chlamydia
trochomatrs. Clinically genital Chlamydia may present in males as a
urethritis and in females as a mucopurulent cervicitis ( 1). In women 50
-70% of Chlamydia infection are often clinically silent. Unrecognized
and untreated infections can remain with the host for months and can be
transmitted to sex partners (2) .For females, complications resulting
from un treated or under-treated Chlamydia can be severe: ectopic
pregnancy (30%) pelvic inflammatory disease (25% - 65%) and
infertility (3).Vertical transmission of Chlamydia is the primary
pathogen responsible for infant infections conjunctivitis (40%) and
infant pneumonia (37%) @).

The morbidity of Chlamydia and its associated costs make
Chlamydia infection an important public health issue. Genital
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Chlamydia has been the most commonly reported sexually transmitted
disease in England, Wales, Northem Ireland, United States and Canada
since becoming anotifiable disease in 1999 (5).All sexually active
women presenting with lower abdominal pain should be carefully
evaluated for the presence of salpingitis and / or endome-tritis pelvic
inflammatory disease (6).
Chlamydia is a symptomatic disease, but when it is symptomatic it
causes any or all of dirty discharge, lower abdominal pain, pain on
passing urine and sometimes high temperature (7).
Treatment consist of antibiotics usually doxy-Cycline, azithromycine or
erythromycin for a period of up to seven days, Ideal practice dictates
that a repeat the dosage be taken 2 weeks after completion of treatment
to confirm effective eradication (8).
Aim of this study was to diagnose infection with Chlamydiay within
detection and measuring of antichlamydial antibodies (IgM) and (IgG)
in patients serrum by ELISA technique.

MATERIAL AND METHODS
Blood samples were collected from l00women at the reproductive age

of 20-40 years complaining of vaginal discharge during period from
April to August 2009, who attended Gynecological Antenatal out
Patients and Family planning Clinic at Falluja City.Kit for
Immunological Test: Chlamydia trachomatis (lgM,IgG)
Company:Lab.System.France.Patients were devided into four groups
according to their ages , also devided into pregnant and non- pregnant
women and then for two groups according to their places where they
live (Rural and Urban). The test was done according to manufacturing
instructions provided with the kit.
1. Blood centrifuged to obtain serums for test, 100p1 serum from each

sample put in wells found in the kit contained conjuated - enzyme (Rl).
2. The kit incubated at 38,1C for 30 min.
3. Then used shaker to get IgM antibr:dies plus serum .

4. Washing with distlled water (D.W) for 5 min.
5. Added 100p1 of con-iuated enzyme (R2) in each welt.
6. Incubate the kit at 38:i:C for 30min.
7. Washing with D.W then distilated with filter paper .

8. Adding 100p1 of substrate solution (R3).
9- Incubated at 38,.1C for 15 min.
10. Adding of l00p of stop solution @a) to stop reaction. Finally
absorbtion degree detected by ELISA apparatus at wave length 450nm.
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RESULT AND DISCUTION
Results showed that higher percentage of infection with chlamydia
trachomatis was 44% (lll25) at women of 25-30 year old( table-l) by
dectection of antichlamydial antibodies type IgM. While the lowest
percentage of infection was 12% (3125) at women of 20-25 and 35-40
year old.
Whereas infection percetage within detection of antichlamydial
antibodies type IgG was 28oh (7125) at same age group( table-Z), while
the lowest percentage was 8% (2125) at women of 35-40 year old.
Table (3) showed that the percentage of infection in pregnant women
was 28Yo (14150) for IgM antichlamydial antibodies, whereas t8%
(9/50) for type IgG antichlamydial antibodies (table-4), while in non
pregnant women was 14% (7150) and 8% (4150) for IgM and IgG
respectively. The current study also showed that the rate of infection at

rural women represented higher percentage 30o/o (15/50) for IgM and
20% (10/50) for IgG antichlamydial antibodies respectively( tables-
5,6). While it was 12% (6150) for IgM and 6oh (3/50) for IgG in urban
women (table -5,6).
Chlamydial infection does not make most people sick , those who have
symptoms may have an abnormal discharge (mucus,pus)(9), and early
symptoms may be very mild.Symptoms usually appear within one to
three weeks after being infected(10),because the symptoms may be mild
or not exist at all ,you might not seek care and get treated (11).The
infection may move inside the body if it is not treated.therefor it can
cause pelvic inflammatory disease (PID) in women(12).
In the current study we found one of the causes of vaginal discharge
which is the Chlamydia trachomatis with total infection rate of IgM and
IgG antibodies is valuable in dignosing asymptomatic PID.
The rate of infection due to Chlamydia trachomatis IgM was high
among infected women at all age group especially in(25-30)year
(44%). At early period of marriag act to rise greater sexual activity in
women,this lead to rise the level of oestrogen which make the vaginal
walls suitable enviroment for the growth of bacterra.
The rate of infection due to Chlamydia trachomatis (IgG antibody) was
high (28%) among women rang between (25-30) year also these may
be belong to the greater sexual activity at this period.
In pregnant women ahigh rate of infection (IgM and IgG antibodies) is

show (28%) and (18%)respectively ,whereas in non-pregnant women
the rate of infection ( IgM and IgG antibodies), reaches (14%) and (8%)

,because pregnancy is state of hyper oestrogenisrn which provids high
oestrogen and glycogen level in vagina mricosa and makes it good
media for growth microorganism (l), under the influeuce of oestrogen
affect the lactobacillus bacteria that found normally in vaginel epithelial
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cell act to metabolize glycogen to glucose and finally to lactic acid that

lower the pH and prevent growth pathogens(15). Infection with
Chlamydia trachomatis in pregnant women high estrogen secretion

proliferates and produces amino acid in the absence of acid formation
iactobacillus.(13)These amino acids are split by other bacteria which

also proliferate at this time and formed amines which are basic and

cause an increase in the pH(4.5), make the cells in the vaginal mucosa

sheet to produces the discharge and over growth of pathogenic bacteria

like Chlamydia trachomatis (16).While in non-pregnant women it can

also cause infection especially when women use intra uterine device

(IUD) give risk factor for the development of PID.the exaplanation of
the high percentage of infection among women with IUD could be

affributed to the presence of IUD which may promote the growth of
pathogenic bacterial vaginosis (l 2).

Higher rate(30%),(20%) of infection in rural women with Chlamydia

trachomatls IgM and IgG antibodies than in urban women l2yo, 60

may reflect the status of women living in the urban where they have

higher socioeconomic and educational level than rural area (17).

The center for disease control and prevention (CDC) stated that all

sexual active women under and over the age of 20 year have a risk

factors for Chlamydia infection, on the other hand the infection with

Chlamydia is easily treated with antibiotics and must be treated to

prevent re-infection ( I 8).

Table -l: Dictribution of tnfection according to age groups within IgM anti-

detecti

Table-2:Distribution of infection according to age group within IgG anti -

10n

Table-3: Distribution of infection among pregnant and nonpregnant women

く
ヽ
２

,

i
)

chlamvdial antibodies 10n

, Age Ar'ear No. examined No. infection %

20‐25 25 3 12Yo

25‐30
う
Ｚ 44%

30-35
う
Ｚ 4 t6%

35¨40 25 3 t2%
Total 100

う
ん 2l o/o

Ch antibodies detect

Age /Year Nb. examined No. infection %

20‐25 25

25‐30
う
４ 7 28o/o

30-35
う
Ｚ 4 t6%

35‐40 25
う
ん 8%

Total 100 l3%

in to I anti -chlamydial anti les.

Status Total No. infection %

Pregnant 50 14 28%
Non Pregnant 50 7 t4%

Total 100 21 21%
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Table 4: Distribution of infection among pregnant and nonpregnant women
tibodies.

Table -5: Distribution of infection among urban and rural women according to

Table-6: Distributionofinfection among urban and rural women accordingto
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ABSTRACT
Thc effcct Of gclatin additiOn tO extcnder on the viability and acrosome integrity Of

rabbit spcrmatozoa was studiedo Poolcd semcn samplcs werc proccssed in a tris

based cxtender wtth twO diffcrent levels of gelatih that solidify semcn at 50C

prcventing sperm precipitation and unwahtcd energy cxpenditure movement.Semen

was coHected with an artiflcial vagina weckly fronl six rabbit bucks.Po01ed semen

was diluted in tris― based diluted which was pro宙dcd with ig or l.8 gelatin(g/100ml
extendcぅ。Dilution rate was l scmcn:3 extender.The Final conccntration ratc was
80-100 X lo6 spcrmatOzOa/100 ml 

小食er StOHng semen up to 2 days at 50 C,
semen samples were pre warmcd to 250C then evaluated with lightlllicroscope to

reveal thc in■uencc of gclatin addition and preservation timc(0,24 and 48 hrs)on

spcllll rnotility paramctcrs.

Adding gclatin to thc cxtender improvcd motiHty and rcduced dcad and abnormal

spellllatozoa and acrosomat damage. The low gelatin content extendcr improved

these parametcrs, but the high gelatin content cxtcnder′ gave thc best results.
Howevct incrcasing storagc tiinc resultcd in rcducing thcse parameter Results

showed that gelatin additiOn had a signincant 10SitivO effect on the quality ofthe

stored semen which would facilitate commercial distribution.

INTRODUCTION
Artiflcial inserninatiOn in rabbits is usuany done with fresh diluted

semen, yielding pregnancy rates silnilar or less than those wOuld be

achieved with natural｀ mating[1].HOWever,attempts are undenvay to
preserve fertility in semen stored for several dayso Semen

3
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cryopreservation is still a limiting factor for extensive commercial

application program in sheep ,horses and rabbits[2, 3] Although ftozen'
thawed rabbit semen can result in reasonable kindling rates[4]

,commercial distribution is still of low significance due to semen

precipitation and energy
' Expenditure movement durir,g storing. Tris- buffer extenders were

effective at preserving fertility for two days when spermatozoa where

stored at 15[ C t5] and the addition of gelatin (lgl100m1 extender)

increased viability and acrosomal integrity of spermazoa stored for 72h

t6l.
T-he aim of this study was to investigate the effect of gelatin addition on

the quality of rabbit semen after 0,24 and 48 hrs preservation at 5C'

MATEzuAL AND METHODS
The experimental work of this study was carried out at Animal farm

during the period from September to November 2010 Six sexually

mature rabbit buck(aged 1 year and 3kg body weight).Animals were

housed in flat deck cages and fed a commercial concentrate pellet diet

containing 16.3%crudi proteion,l3.3% crude fiber, 2.5o/ofat, 0'6%

mineral mir,tut. and 2600 kcal /kg digestible enerry. Fresh water was

made available all day through nipples drinker system 'Before start,

semen quality (color, volume, and progressive motility) was assessed

and all bucks were selected to good semen quality and quantity.

2-Semen collection and evaluation:

Semen was collected twice weekly for twelve weeks from 6 buck

rabbits with the aid of an artificial vagina. Gel plug was removed

immediately after collection. Immediately after collection semen was

evaluated and only ejaculates exhibiately active progressive motility

percentages (over 656/o1 were used. Semen from different bucks was

it.n poJed and divided to three equal portions.. Each portion was

diluted with one of three, one was without gelatin, second types of tris-

fructose-yolk extender one was without gelatin, second types and third

w.r. .ontaining 1 or l.8g gelatin per l00ml extender, respectively

.Addition to extender was at300 c andl:3 semen extender.The basic

extender to consisted of 3.786gm Tris,2.l72gm citric acid anhydrous,

5gm fructose,l2%oegg Yolk 100000 ru
Plnicillin procaine una f OOO00 pg streptomycin sulphates according to

[7]. Extended semen samples were then cooled at 5trC in a refrigerator

and stored for 0,24 and 48 hrs sperm motility was recording to [8]
acrosomal damage was estimated by fixing in a solution of 0'2 %
glutaraldehyde and integral acrosolne percentage was estimated

Iccording io t 9l sperrn motility (%) and acrosome damage(%) were

estimated at each storage Period.
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3 - Statiistically analysis :

Data were statistically analyzed by analysis of variance according tofl0]
the difference between means were tested by using Duncan's new
multiple range testfl1] by using[l2]

RESULTS AND DISCUSSION
The effect of gelatin addition and storage on buck Semen quality it's

presented in Table l. It could be observed that gelatin addition resulted
in the highest sperm motility The level of 1.8 gelatin gave the highest
post cooling sperm motility (P<0.01). Get extended semen samples
stored at 5 E C were solid (the spermatozoa were immotile) This solid
state were clearly observable in all gelatin-sto;ed samples throughout
the study . Increasing storage time resulted in decreasing significantly
sperm motility. However, adding gelatin reduced the adverse effect of
storing time . These results partly agreed with those reported bV t6] .

The lowest speam abnormality was recorded for 1.8 g gelatin/ 100 ml
extender (ll%) as compared with I g gelatin /100 ml extender (15%)
adds without addition (22%)Abnormal spermatozoa increased with the
increase of storage time Increasing gelatin level improved sperm
abnormality stat and reduced the adverse effect of storing time These
results are similar to those reported by [13].
Data presented in Table 1 showed that the gelatin addition in the
extender affected significantly (P<0.01) the percentage of
acrosomaldamage of the cooled rabbit spermatozoa.
The least acrosomal damage was noticed at highest gelatin level Total
acrosomal damage was increased with the increasing of the storage time
.These results are in agreement with those found by[la].
Data presented in Table I showed that , the effect of gelatin addition to
cooled extender on the percentage of dead spermatozoa was
significantly(P<0.01).The lowest beneficial over all mean of dead
spermatozoa was at the highest gelatin level. Overall effect of storage
time on total dead spermatozoa was 16,20 and 24 for 0,24%o and 48 hrs,
respectively. These results are similar to those reported by [15 andl6].
In conclusion, our results showed that there was a positive effect of
adding gelatin on the viability and integrity of rabbit spermatozoa after
the short-term storage .our explanation of this finding is that, although
buffers were added to the extenders to minimize PH- fluctuation due to
the metabolic products of the spermatozoallT],sedimentation of the
sperm cells occur, during preservation .Therefore, PH may be lower at
the region of sediment cells. Moreover, the concentration of some toxic
metabolic products may be higher at this region. As gelatin prevents
sedimentation, sperm cells are more uniformly distributed and buffers

,
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can prevent Ph -changes more efficiently In addition, solidification by
gelatin reduces sperm movement and lessens energy expenditure. .

Table-l: Mean percentages of bucks semen characters at different levels of gelatin

in Tris extender stored at 5oC

Semen
characters
(%\

Motility (%)

Storage
Time (hrs)

0

24
48
Overall means

Gleatin level (g/looml)

0

68± 1.67

55± 3。 18

39■ 1.27

54± 7.llC

I
75+2.31

69+1.38
66+1.55
70+6.38b

Overall
Means

76+t.-:l/t
6g12.glB
6l+l.ggc

1.8

85± 1.64

81■ 1.83

77± 1.38

81± 6。 15a

Abnormal
Sperms

(%)

0
24
48
OverallMeans

16± 1.15

22± 1.18

28±2.05

22±3.48a

12+1.22
l 5+2.1 I
l8+1.33

I 5+3. I 2b

8± 1.16    12± 1

11±2.04    16± 1

14± 1.51    20■ 1

11±3.21C

し
　

Ｂ

　

Ａ

５

１

２

１

９

１

Acrosomal
Damage

(%)

0

24
48
Overallmeans

12■2.03

16± 1.35

20± 1.42

16±2.44a

8+1.14
I l+1.56
t4+2.11
I l+4.05b

5± 1.51

7± 1.12

9■ 1.17

7±3.26C

g+1.15"

I l+1.558
14+l.3lA

Dead 0

Spermatzoa 24
%48

Overallmeans

21± 1.28  16± 1.88

26± 1.18  20■ l。 15

31± 1.81  24± 1.28

26± 3。 18a 20■2。91b

16+1.15"
20+t.558
24+t3f

12± 1.21

15± 1.45

18± 1.77

15±3.41C

Means with different litters each item are significantly d

#
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The research involves three parts:
Part l: In this part synthesis of Acridone derivatives containing 1,3,4-oxadiazole
are:

Diphenylamine-Z, 4'-dicarboxylic acid, 9(r0H)-Acridone-2-carboxylic acid,2-
[5-(4-Substituted benzene)-1 ,3,4-oxadiazor-2-yr]-9(l0H)- acridone , g(l0H)-
Acridone-yll-5-[4(9( I 0H)-acridone-2-yl-carboxy) phenyl]- 1 , 3,4-oxad iazole , 2-[5-
Th io l - I, 3, 4 -oxadi azol-2-yll-9( I 0H) -acridone.
Part2: Characterized the Structures of all these synthesized compounds by spectral
(FTIR, UV) data. The results were discussed and found in agreement with the
suggested structures are listed in Table (l).
Part 3: Antibacterial behavior of some of the synthesized compounds against seven
strains of bacteria has been investigated;the results obtained are listed in Table (2),
(3

INTRODUCTION
The synthesis of N-bridged Heterocycles have received much

attention during recent years (1), oxadiazole ring having a five member
ring containing one oxygen and two nitrogen (2).1, 3, 4-oxadiazole
derivatives lie in the field of liquid crystals and photosens itizer
Substituted .1, 3, 4-oxadiazoles are considerable pharmaceutical
importance, which is documented by several number of publications
and patents a large number of drugs used clinically have oxadiazole (3).
Also found to show a broad range of biological activities including anti-
microbial, antitumoral, anti-inflammatory and analgesic activities(4),
herb i c idal effects(5 ),hypertens ive activity(6).
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Therapeutic importance of these rings prompted us to develop
selective molecules in which a substituent could be arranged in a
pharmacophoric pattern to display higher pharmacological acti-vities (7)
.r, 3, 4-oxadiazole and their synthetic analogs have also anti-cancer,
anti-HIV agent, anti-parkinsonian and anti-priliferative agent (g)

Acridone are the oxidized product of acridines, Moreover the
pharmacological activity of these intercalating drugs derives from their
ability to inhibit the synthesis of nucleic acids by biocking the action of
DNA metabolizing proteins(9), most of the compounds were active
against the microorganism having significant activity against these
bacteria comparable to standard drugs, ampi-illin and
chloramphenicol(10).

MATEzuALS AND METHODS
1- synthesis of Diphenylamine-2,4'-dicarboxylic acid Irl, Ullmann
condensation:

ry.ry
To a mixture of 2-chlorobJnroi. acid (0.08mo1), 4-aminobenzoic

acid (0.08 mol) and copper oxide powder (0.002 mol) in (60 ml) of
amyl alcohol, dry potassium carbonate (0.08 mol) was slowly added and
the contents were allowed to reflux for (6h) at (100"c). The amyl
alcohol was removed by evaporation and the mixture poured into (250
ml) of cold water, acidified with concentrated hydrochloric acid. The
greenish black precipitate which formed was filtered, washed with cold
water and collected.

The crude acid was dissolved in aqueous sodium hydroxide
solution, boiled in the presence of activated charcoal and filtered, on
acidification of the filterate with concentrated of hydrochloric acid
white precipitate of [1] was obtained which was washed with water and
recrystallized from ethanol .

2- Synthesis of 9(10H)-Acridone-2-carboxylic acid [2]:

compound [1] (0.04 mol) was placed in a round bottom flask which
was added in (50 ml) of concentrated sulfuric acid, shaken well and
heated on water bath for (3hrs). Appearance of yellow color indicated
the completion of the reaction. Then, it was poured into (250 ml) of hot
water. The yellow precipitate which formed was filtered, washed with

14
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water and collected. The sample of 9(10H)-acridone-2-carboxylic acid

[2] was recrystallized from methanol'

3- Synthesis of 2-[s-(a-Substituted benzene)-1, 3, 4-oxadiazol-2-yl]-
9(10H) - acridone [3,4]:

I=Cl, It:
A mixture of 9(10H)-Acridone-2-carboxylic acid [2] (0.004 mol),

4-substituted benzoyl hydrazine (0.004 rnol) and phosphorus
oxychloride (5 ml) was refluxed overnight. The cold reaction mixture
was poured on the crushed ice and made basic by adding sodium
bicarbonate solution. The resulting solid was filtered, dried to give the
desired product.
4- Synthesis of 2-[9(1OH)-Acridone-yl]-5-[a(9(1OH)-acridone-2-yl-
carboxy) phenyl]-1, 3, 4-oxadiazole [5]:

Include:
A- Synthesis of 4-hydroxy BHyl hydrazines:

on-Ll-c-rnnu,
A mixture of 4-hydroxy ethyl benzoate (0.05 mol) and excess of

hydrazine hydrate (10 ml) were refluxed for (2 hrs); ethanol (15 ml) was
added and refluxed for (5-7 hrs). The 4-hydroxy Benzoyl hydrazines
which separated on cooling was filtered and washed with cold water.
B- Synthesis of 2-[9(10H)-Acridone-yl]-5-[a(9(10H)-acridone-2-yt-
carboxy) phenyll-1, 3, 4-oxadiazole [5]:

Mixture of compound [2] (0.004 mol), 4-hydroxybenzoyl hydrazine
(0.002 mol) and phosphorus oxychloride (7.5m1) was refluxed
overnight. The cold reaction mixture was poured on the crushed ice and
made basic by adding sodium bicarbonate solution. The resulting solid
was filtered, dried to give the desired product.
5- Synthesis of 2- [S-Thiol- 1, 3, 4-oxadiazot-2-yll -9(1 0H)-ac ridone
[6]:

く
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Include:
A- Synthesis of 9(10H)-Acridonyl chloride:

COC:

A mixture of (0.004 mol) 9(l0H)-Acridone-2-carboxylic acid l2l
and excess thionyl chloride (10 ml) was refluxed for (3 hrs), and then
the excess of thionyl chloride was evaporated the precipitate of 9(l0H)-
Acridonyl chloride

B- Synthesis of 9(1OH)-Acridone-2-methylcarboxylate:

To the compound 9(l0H)-Acridonyl chloride (0.00194 mol), cold
methanol (10 ml) was added almost readily and an instantaneous

reaction occured to give the title product. The crystals of ester were

collected, filtered and washed with cold solution of l0% NaHCOl, and

then with cold water to give the desired product.
C- Synthesis of 9(10H)-Acridone-2-carboxylicacid hydrazide:

A mixture of ester 9( I 0H)-Acridone-2-methylcarboxylate (0.00 197

mol) and excess (85%) hydrazine hydrate (lOml) was refluxed for (3
hrs), DMSO (lml) was added and the reflux continued for another (24

hrs). The crude product which was obtained after distilling off the

excess DMSO. Cooling filtering then washing with a little cold water,

this product was employed in the next step without further purification'
D- Synthesis of 2- [5-Th iol-1, 3, 4-oxadiazol-2-yl] -9( I OH)-ac ridone

[6]:
Stirred solution of acid hydrazide 9(l0H)-Acridone-2-carboxylic

acid hydrazide (0.00169 mol) in ethanol (l0ml-) and potassium

hydroxide (0.00169 mol), carbon disulfide (0.00338 mol) was added

slowly at (0oC), and the mixture was refluxed for (6 hrs). The solvent
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was evaporated and the residue dissolved in water and acidified with
dilute hydrochloric acid. The precipitate was filtered and washed with
little cold water. The crude product was recrystallized from ethanol to
give the desired product.

Characterization:
F.T.IR spectrum and ultra-violet (uv) spectrophotometry technique

with melting point (M.p) is used to characterize the synthesized
compounds in dimethyl sulfoxide as a solvent.
1-Bacterial Strains:

Bacterial strains used in the study are clinical strains, were
obtained from medical city hospital at october -Decemb er 2009. They
are Klebsiella sp,, Enterococcus sp., streptococcuss pneumonia,
Acinetobacte sp, Salmonella typhi, Proteus sp. pseudomonas
aeruginosa.
2-Antibacterial activitv:

The compounds were dissolved in dimethyr sulfoxide (DMSo) in
order to obtain the concentrations (100, 50, 25) mg/ml .The agar well
diffusion method was used to determine antibacterial activity 1it;. rne
culture medium was inoculated with one of tested bacteria suspended in
nutrient broth. Six millimeter diameter wells punched into the agar and
filled with 0.1 ml of each concentration.DMso was used as control.
The antibacterial activity was evaluated by measuring the inhibition
zone diameter observed.

RESULTS AND DISCUSSION
F.T.IR spectrum and ultra-viole(uv) spectrophotometry technique
with melting point (M.p) is used to characterize the synthesized
compounds in dimethyl sulfoxide as a solvent_found on Tablel.These l,
max could be assigned to (n-n*), (n-zr*) f(acridone, oxadiazole, c:N
(azomethine)] transitions. The spectra data found to be quite similar to
other acridone derivatives reported in recent literature (12), (13).
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Table -l: Physical properties and spectral data of synthesized compounds

４

・
呻
Ｎ。

Ｃ Mp Mol Formula Yleld% FTIR(cm‐ 1) UV‐ Visible(λ nm)

1 208‐ 210 Cl・Hl,NO.

l N‐ H stretch,33154

2 0‐ H strctch,near 25CXl‐ 331Xl

3C=O stetch,ofacid 1685
4C=C stretch,15969
5 0ut‐of‐ plane C‐ H bend,(p‐diSub

benzenc)

8428
6 0ut―of‐ plane C‐ H bend,(o‐diSub

benzenc)

7541

399,387,330,293,272,243

C14H'NO,

IN‐H stretch,34234

20‐H stretch,32672
3 Aromatic C‐ H stretch,3103

4 C O stretch,oracid 1685 7

5 C O stretch,or ketOne 1631 7

6 C―C stretch,15873     _

538,396,378,325,286,262,239

>330 C2iH12N,02Ci

I N‐ H stretch,33983

2 Aromatic C‐ H stretch,30878

3C=N stretch,:6∞ 8
4 Asym andsym C― OC stretch,
1260,10355
5 0ut‐ of‐plane C‐H bend,(p‐diSub
bcnzene)

8332

402,381,364,345,288,259,232

4 302-304 C:rHr:NrOr

l N‐ H stretch,33617

2C=N stretch,16143
3 Asym andsym C‐ 0‐C Stretch,

12633,

10357
4 Asym(A■ N02)N‐ O stretch,near
1500

5 Sym(A「 N02)N‐ O stretch,13H5
6 0ut‐oFplane C‐ H bend,(p‐ dISub

benzenc)8351

411,329,258

5 324-326 crsH:NrOs

I N‐ H stretch near 3400

2 Aromatic C‐ H stretch Near 3050

3 C O stretCh OF ester 1732 0 and

16934
4 C O stretch o「 ketone,16336
5C=N stretch 1595 0

6 Ring C― C stretch 1485 1

7 Asym andsym C‐ 0‐C stretch ncar
1250,

10318

396,378,324,287,259

>340 Ci,H9N,02S

I N‐ H stretch,near 34∞

2S‐ H stretch,25864

3 C O stretch ofketone,1624

4C=N stretch near 1580

5 Ring CEC stretch,15159

6 Asym andsym C‐ 0‐C stretch,
1278 7 and

10415
7C=S stretch 1332

397,379,361,327,286,267
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Figure - 1 : F.T.IR spectrum of 9( I 0H)-Acridone-2-carboxylic acid l2).
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Figure-2:Uhra宙 Olet spectrum of9(10H)‐ Acridonc-2-Carboxylic acid[2].
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,

igure -3: F.T.IR spectrum of 2-[5-(4-nitro benzene)-l, 3, 4-oxadiazol-2-yl]-9(10H)
- acridone [4]

ffi.

Figure -4: Ultraviolet spectrum of 2-[5-(4-nitro benzene)-l, 3, 4-oxadiazol'2-yll-
9(l0H) - acridone [4]

:0308

15●lo

Figure -5: F.T.IR spectrum of 2-[9(l0H)-Acridone-2-yl)-5-$-(9(l0H)-acridone-2-
yl-carboxy) phenyll- l, 3, 4-oxadiazole [5]
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Figure‐ 6:Ultra宙 olet spectrum of2-[9(10H)― Acridone‐ 2-yl]-5‐ [4-(9(10H)‐ aCridOne―

2‐ yl‐carboxy)phenyl]‐ 1,3,4-oxadiazole[5]
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Figure -7: F.T.lR spectrum of 2-[5-Thiol-1,3,4-oxadiazol-2-ylf-9(lOH)-acridone [6].
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Figure -8 : Ultraviolet of 2- [5 -Th iol- l, 3, 4-oxadia zol-2-yl)-9(1 0H)-acridone [6].
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The Study of Antibacterial Activity of Acridone Derivatives Containing 1,3,4-oxadiazole
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Antibacterial activities :

The antibacterial activities of Acridone derivatives at
concentrations of (100, 50,25) mglml against pathogenic bacteria were
investigated and results are present in table (2) andtable (3)

All bacterial strains demonstrated degree of sensitivity to Acridone
derivatives, table (2) showed that Enterococ cus, salmonella typhi were
sensitive to compound 1 at concentrations of 100,50mg/m1., proteus sp.
was sensitive to compounds lat concentration of l}O,25mglml while
streptococcuss pneumonia was sensitive to compound s 2at
concentration of 50 mg/ml all Bacterial Strains resist to compound 3.
Pseudomonas aeruginosa, Klebsiella sp., were not appear inhibition
zone to 1,2, 3 compounds

Table (3) showed the antibacterial activity of 4,5,6 compounds
Pseudomonas aeruginosa was sensitive to three compounds lat
different concentrations Salmonella typhi sensitive to compound 4 at
concentration of 50 mg/ml and compound 5 at all concentrations
Klebsiella sp., Enterococcus sensitive to compound 6 at different
concentrations. There was no inhibition zone for Streptococcuss
pneumonia, Acinetobacte sp., Proteus sp.to all compounds at
concentrations were uses.

Table -2: antibacterial activi

(-): no inhibition zone
(Control): Dimethyl sulfoxide (DMSO) Pseudomonas aeruginosa was

22
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Table -3: antibacterial activit

lnhibition zone diametcr (mm)
concentrations(mg/ml)

Al- Mustansiriya J. Sci Yol.22, No 2,2011

(-): no inhibition zone
(Control): Dimethyl sulfoxide (DMSO)

We found compounds [1] melting point (208-210"C) and by F.T.IR
spectrum which showed the disappearance of absorption bands due to
NHz stretching of amino group in p-amino benzoic acid and the

appearance of a band at3315.4 cm-l for (N-H).
The presence of a carboxyl group (-COOH) is recognizable by the

presence of O-H stretching absorption band at (2500-3500 cm-r), as well
as the C:O absorption at 1685 cm-'. Evidence of the presence of
aromatic ring was the presence of (C:C) aromatic stretching band at

(1596.9 cm-r) and also a sharp bands at (754.1 cm-r) and (842.8 cm-r)

that were assigned to the out of plane bending of o- and p-Disubstituted
benzene ring, respectively.

Compound l2l found very high melting point (>330"C).Also by
F.T.IR spectrum, which displays a broad (O-H) stretching absorption

band in the region of (3267.2 cm-r) as well as the carboxylic acid (C:O)
absorption band at (1685.7 cm'r) , also ketone (C:O) aromatic , (C:C)
and amine (N-H) absorption band at (1631.7 cm-t), (1587.3 cm-r) and

(3 423 .4 cm- 
I 

) respectively.
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The F.T.IR spectra of compounds [3, 4] were devoid of the amide

bands present in the spectrum of the aryl hydrazines in regions between

(9427.3-3184.3 cm-r) of asymmetric and symmetric N-H stretching of
(NHz), as well as the disappearance of O-H band at (3267.2 cm-'; of
compound [2]. The appearance of bands near (1600 cm-r) assigned

to (C:N) band of oxadiazole moiety and bands near (1260, 1035 cm-r).

The structure of compound [5] was established on the melting

point (324-326 oC),F.T.IR absorption bands show disappearance of the

broad band at (3300-3170 cm-r) assigned to O-H stretching and

appearance of the carbonyl stretching at (1732 cm-r) are good evidence

to the success of the esterification step .

The structure of compound [6] was elucidated on the basis of its

melting point and F.T.IR spectral data. The F.T.IR spectrum of this

compound reveled a sulftrydryl absorption band (S-H) at (2586.4 cm-r)

and absorption of (c:S) band at (1332.5 cm'r). Also F.T.IR show a

typical absorptions of oxadi azole ring endo cyclic C-O-C asymmetrical

and symmetrical at (1278.7 and 1041.5 cm-r) and absorption band of

(C:N) near (1580 cm-r).

The uv-visible absorption maxima (1" nm) of diphenylamine-2,4"

dicarboxylic acid derivatives is present different value of each

compounds.

l, 3, 4-oxadiazole derivatives have been found to exhibit diverse

biological activities (14) most of our bacterial strains were susceptible

to compounds at different levels. The susceptibility due to the activity

of these compounds which rnay make impairment of variety of enzyme

systems including those involved in energy production and structural

compounds synthesis (l 5).
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ABSTRACT
Hypcrtension is the most cOllllllon medical problenl encountcrcd during
pregnancy.Certain pregnant 、vOmen with high b100d pressurc have been repolted
to cxhibit irllinunological abnorinalitics such as elevated levcl of soluble Fas and

Fas ligand,thercforc thc aiin ofthis study was tO estilnatc the role of Fas and Fas L

(apOptOdS)in sOme lraqi hypertensivc pregnant wOmen.A totJtty of 70 pregnant
women consist of36 hypertensive pregnant wOmen their age rangc between 19-39

year and 34 normotensive pregnant 、vOmen 、vith age rangc of 20-38 year they
served as control group.AH pregnant women included in this study wcre attending

the outpatient clinic in thc Al‐ ul、vea Hospital for dcHvery.The results ofthis study
clarifled that a level of Fas and Fas ligand wcre signiflcantly clevated(p<0.001)

in hypertcnsivc prcgnant wOmen as cOmpared tO normotcnsivc group. Bcsidc, thc

results revealcd that thc mcan Of age was 27.89■ 6.43 ycar amOng paticnts group
whereas 29.09 ± 5。 72 ycar among sccOnd group vバ th no signiflcant diitcrence
observcd bctween them.Furtherinore, hypcrtensive prcgnant 、vomen group also
showcd a signincant incrcmcnt(p<0.001)in syStOlic and diastOlic bloOd prcssurc in

comparison to norinotensivc group.AdditionaHy,the level of Fas and Fas ligand

increased signincantly during flrst and sccond triinester in gestational hypertensive

women as compared to cOntrol grOup.FinaHy Our flndings prove the influcncc Of

apoptotic factors(Fas and FasL)on hypertensiOn in pregnancy.

, hypertensionKey words: is , Fas , Fas li
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INTRODUCTION
Fas (CD95iAPO-1) is a cell-surface membrane member of the tumor

necrosis factor (TNF) receptor super family and mediate programmed
cell death, or 'apoptosis', upon engagement by its ligand, FasL . Fas is
widely expressed in numerous different cell types throughout the body,
whereas FasL expression appears to be more restricted (1,2).

Following activation, different cell types within the immune system

express FasL, including T and B cells. FasL is also expressed in cells

Within areas of immune privilege', including the eye and reproductive

organs. Fasl-induced apoptosis plays both regulatory and effector

functions in the immune system and appears to contribute to

inflammatory process (3).
Hypertension is the most common medical problem encountered

during pregnancy, complicating 2-3% of pregnancies. Blood pressure is

the amount of force exerted by the blood against the walls of the arteries.

A person's blood pressure is considered high when the readings are

greater than 140 mm Hg systolic (the top number in the blood pressure

ieading) or 90 mm Hg diastolic (the bottom number). In general, high

blood 
-pressure, or hypertension, contributes to the development of

coronary heart disease, stroke, heart failure and kidney disease (4).

Although many pregnant women with high blood pressure have healthy

babies without serious problerns, high blood pressure can be dangerous

for both the mother and the fetus. Women with pre-existing, or chronic,

high blood pressure are more likely to have certain complications during

pregnancy than those with normal blood pressure. However, some

*o*.n dlvelop high blood pressure while they are pregnant (often called

gestational hypertension) (5). The effects of high blood pressure range

from mild to severe. High blood pressure can harm the mother's kidneys

and other organs, and it can cause low birth weight and early delivery. In

the most serious cases, the mother develops preeclampsia--or "toxemia of
pregnancy"--which can threaten the lives of both the mother and the fetus

(6).
Soluble Fas and soluble FasL is derived by specific proteolyic

cleavage of the extracellular domaifl of membranous Fas and FasL by

matrixhetalloproteinases (MMPs), some studies suggested that FasL is

able to act as neutrophils chemoattractant, by stimulation of the

neutrophils migration in vitro assays, and is not responsible for

neutrophils recruitment in vivo, and may even opposite this Fas-

mediated inflammatory effect (7 ). The contribution of Fas to some

disorders is suggested by the frnding of elevated Fas levels in serum of
patients with conditions such as myocarditis, alcoholic liver disease,

hypertension and rheumatoid arthritis these findings suggested that Fas

have a pro-inflammatory role which may be inhibited by inhibition of
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lymphocyte apoptosis(8).The Fas/Fas ligand system could reportedly

help to identitt a mechanism fOr increase blood pressure in pregnant

women during pregnancy.However,there are few reports on soluble

Fas and Fas ligand as an inhibitor of apoptosis during pregnancy.

Abnorrnalities in apoptosis,particularly affecting the soluble Fas/Fas

ligand are implicated in the pathOgenesis of hypertensive in pregnancy.

Apoptosis can be trigger in hypertensive pregnant women   by
expression of proteins(apoptOSiS inducing factor) COupled to MHC

class 1 0n the surface ofthe placental ceⅡ ,a1lowing recOgnition by cells
ofthe immune system(suCh as natural killer and cytotoxic T cells)that

then induce to produce Fas and Fas ligand(19).The ailn of this study

was undertaken to evaluate the process of apoptosis by measurement

of Fas and FasL levels in some lraqi hypertensive pregnant wOmen

compared to normotensive pregnant wOmen's.

ⅣIATERIALS AND blETHODS
A total sum of 70 pregnant 、vomen comprising as 36 hypenensive  prcgnant
women their agc range bctween_19‐ 39 ycar and 34 normotensivc prcgnant women
with agc range bet、 vcen 20-38 ycar served as,ontrol group.All pregnants attended

thc outpaticnt clinic in thc Al‐ ulwea hospital fOr dclivery.A qucstiOnnairc、 vas used
to record a special notes regarding hypcrtensive pregnantwOmcn as fO1low:Name,

age, tirne of Onset Of discase, Icve1 0f bloOd pressure which includes systolic and

diastOlic pressure, address, and gcstational trirnester . MOreOver , samples were

collected from control group(normOtensive pregnants)whO Were nOtrecei宙 ng any
medication and did not havc a history Ofa chronic or acutc iHness

Specilllens collection

Fronl each individual included in this study,5 1nl of b100d was drawn

by vein puncture using disposable syringes. The b10cid was placed in

plastic dispOsable tubes,it was left to stand at roOm temperature(20‐

25° C)to al10W it tO c10t,then the sera was separated by centrifugatiOn

for 5 minutes,and divided intO aliquots(250 
μl)and Stored at-20° C till

exanlinatiOno Each aliquot Ofthe serun■ was used once to avoid thawing
and freezingo All sera and reagents were a1lowed to stand at room

temperature before use in the test.

DeterIIlination of human Fas and FasL:

Serum levels Of Fas and FasL were ineasured quantitatively in sera

of studied groups  by enzyme linked irnmunosOrbent assay methOd

using ELISA kits(Bender MedSystems,Austria),measurement as
recommended by the manufacturer(9).

I.Principle

An anti‐ Fas or anti― FasL monoclonal antibody iξ adsOrbed ontO micro
wells .Fas or FasL present in sample or standard binds tO antibodies

adsorbed to the micro wells;a biOtin― cOttugate mOnOc10nal anti… Fas or
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anti-Fasl antibody is added and binds to the Fas or FasL captured by
the first antibody.
Following incubation unbound biotin-conjugate anti-Fas or anti-Fasl

is removed during a wash step. Streptavidin-HRP is added and binds to
the biotin-conjugated anti-Fas or anti-Fasl. After incubation unbound

streptavidin-HRP is removed during the wash step. And substrate

solution reactive with HRP is added to the wells . A colored product is

formed in proportion to the amount of the Fas or FasL present in the

sample. The reaction is terminated by addition of sulfuric acid and

absorbance is measured at 450 nm. A standard curve is prepared by

using several dilutions of Fas or FasL and sample concentration

determined(10) .

II. Assay procedure :

Estimation of Fas and FasL according to the

The detailed procedure was carried out as

leaflet supplied with the test kit
Statistical analysis
The usual statistical methods were used in order to

our results and included:

assess and analyze

Descriptive statistics: including Mean and Standard deviation (SD)'

Inferential statistics: Data have been analyzed statistically using SPSS

program version 10. Analysis of quantitative data was done using t-test

unJeXOVA (analysis of variance). Acceptable level of significance

was considered to be below 0.05 (11 ).
;

RESULTS AND DISCUSSION
Certain pregnant women with high blood pressure have been

reported t'o extriUit immunological abnormalities such as elevated level

of soluble Fas and Fas ligand (12) . We were investigating the

mechanisms involved in immunological disturbances found in
gestational hypertension , with focus on the Fas-mediated apoptotic

pathway. In sera of hypertensive pregnant women the levels of Fas

and Fas ligand were significantly elevated (p<0.001) as compared to

normotensive group. Fas levels (mean+ SD) was3.22 +1.55 nglml and

Fas ligand level (mean + SD) was 2.48 +1.4 nglml in comparison to

normo-tensive group I .58 +03 nglml and I .61 +0.63 nglml

respectively asiho*n in table (1,2). This study showed a remarkable

inciement in the serum concentrations of Fas and FasL in hypertensive

pjegnant women group as compared to other group ,these results are

rilnitu. to the results obtained by Vellore etal. (16) reported that the

serum concentrations of Fas and FasL in hypertensive pregnant women

were significantly elevated . Fas is a cell surface receptor protein which

manufacture:
has been suggested in the
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belongs to the tumor necrosis factor receptor family and the

abnormalities in Fas and other related molecules have been reported in
hypertensive condition in pregnant women and human idiopathic
autoimmune diseases such as systemic lupus erythematosus and

rheumatoid arthritis. In addition, it has also been suggested that Fas-

mediated apoptosis plays a crucial role in the acquisition of
hypertension because mutations of the Fas and Fas ligand genes

(Mutations of these genes, which lead to defects in programmed cell
death) have been identified in some individuals have malignant
hypertension(13,14, 15) , therefore the results of this study suggesting
the important role of apoptosis ( Fas and Fas ligand) in gestational
hypertension.
Besides, the distribution of patients and control groups according to
the age are shown in table 1, the results according to the table recorded
that the patients group age ranged 19-39 y with mean of 27.89 + 6.43
whereas the control group age ranged20-38 y mean of 29.09 + 5.72 ,
no significant difference was, noticed between them as presented in table
2. The optimum age for women fertility begins at the age of 18, until
about the age of 25, women will be at their most fertile and most likely
to get pregnant. Beginning around 25 or 26, a woman's fertility starts to
decline. This decline is relatively gradual for' the next ten years,

however, from the age of 35 the process of losing fertility begins to
speed up more rapidly. By the time a woman reaches the age of 40, she

is exponentially more likely to have problems getting pregnant. In fact,
around 213 of women who are over the age of 40 will have issues with
infertility for some reason or another (17).
Furthermore, hypertensive pregnant women group also showed a

significant increment (p<0.001) in systolic and diastolic blood pressure

in comparison to normotensive group , a level of systolic blood pressure

in patients group was 152.25 + 10.66 mm Hg in comparison to control
group 123.23 + 9.83 mm Hg ,whereas a level of diastolic blood
pressure in patients group was 94.17 +8.32 mm Hg in comparison to
control group 77.94+6.29 mm Hg as pointed out in table 1,2. These

results in agreement with the previous study done by poon etal. (17)
who established that the systolic and diastolic pressure among
hypertensive pregnant women was 150 mnt Hg and 95 mm Hg
respectively. Blood pressure is usually classified based on the systolic
and diastolic blood pressures. Systolic blood pressure is the blood
pressure in vessels during a heartbeat. Diastolic blood pressure is the
pressure between heartbeats. A systolic or the diastolic blood pressure

measurement higher than the accepted normal values for the age of the
individual is classified as pre-hypertension or hypertension, moreover
normal blood pressure is below 120180; blcod pressure between 120180
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and 139i89 is called "pre-hypertension", and a blood pressure of 140/90
or above is considered high (18).
Table -l: Descriptive Statistics for h

Table- 2: t-test and rtensiv nd normoteC― ano p‐ valuc lor e and normotenslve pregnan
Hypertensive pregnant women Normotensive

pregnant
women

t‐test p-value C.S

Age Age 1.089 P>0.05 NS

Fas Fas 5.386 P<0.001 HS

Fas lisand Fas lieand 4.467 P<0.001 HS

Systolic blood pressure Systolic blood

oressure

P<0.001 HS

Diastolic blood pressure Diastolic
blood pressure

9。 143 P<0.001 HS

and

t women

Additionally ,the level of Fas and Fas ligand were increase significantly
during first and second trimester in gestational hypertensive women as

compared to normotensive group , Fas levels in first and second

trimester (mean + SD) was 3.2611.26 nglml and 3.82+1.76 nglml
respectively in comparison to normotensive group 1.46+0.68 ng/ml
and 1.83+0.81 nglml respectively whereas the level of Fas ligand in
first and second trimester (mean + SD) was 2,82+0.96 nglml and

3;24+1.79 nglml respectively in comparison to normotensive group
1.84+0.51 ngiml and 1.52+0.78 ng/ml respectively * shown in table
(3,4).These results agreed with Vellore etal. (16) who reported that a
level of Fas and Fas ligand increase during first and second trimester in
hypertensive pregnant women's , therefore, we propose that increase

secretion of Fas and FasL may be one mechanism is responsible for
increase blood pressure during pregnancy and therefore high blood
pressure can be dangerous for bottr the mother and the fetus. Women
with pre-existing, or chronic, high blood pressure are more likely to
have certain complications during pregnancy than those with nonnal
blood pressure. Conclusion our findings confiIm the influence of
apoptotic factors (Fas and FasL ) on hypertension in pregnancy.

able-1:Descrl istics 10r hvpertensive and nori■ otensive women
Hvpertensive Dresnant women Normotensive pregnant women

parameter No. Mean Std.Dv No. Mean Std.Dv

Age 36 27.89 ycar

(19‐39y)

6.431 34 29.09 year

(20‐38y)

5.723

Fas 36 3.22nノ ml 1.550 34 1.58nノml 0.701

Fas ligand 36 2.84nノ mi 1.400 34 1.61nノml 0.613

Systolic blood pressure 36 152.25 mm Hg 10.662 34 123.23 mm Hg 9.838

Diastolic blood pressure 36 94.17 mm Hg 8.324 34 77.94 mm Hg 6.290
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Table- 3: Mean serum level of Fas in hypertensive and normotensive pregnant
women accordi tional triing to gestational trimester

Hypertensive pregnant women normotensive pregnant women

Gestational
trimester

Fas Fas

Mean Std.Dev Mean Std.Dev C.S

First 3.269 1.268 1.464 0.680 S
Second 3.826 1.764 1.830 0.816 S
Third 0.714 0.610 NS

Table- 4: Mean serum level of Fas Ligand in hypertensive and normotensive
pre gnant Wglqg4jgggl{l4gto gestat i on al tr i me stern tiona

Hypertensive presnant women normotensive pregnant women
Gestational
trimester

Fas Ligand Fas Lisand
Mean Std.Dcv Mean Std.Dcv C.S

First 2.823 0.966 つ
４
И
， S

Second 3.240 1.791 1.520 0.789 S
Third 2.100 0907 1.380 0.865 NS
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ABSTRACT

A new bis-2-amino-1,3,4-thiadiazoles were synthesized by the ring closure

reaction of di carboxylic acid with thiosemicarbazide in POCI: . New Schiff bases

were obtained by condensation of the synthesized 2-amino-1,3,4-thiadiazoles with
different aromatic aldehydes. New 1,3-oxazepines derivatives were also synthesized

by addition reaction of Schiff bases with appropriate acid anhydride in dry benzene.

All synthesized compounds were characterized by physical and some spectral data.

INTRODUCTION
1,3,4-Thiadiazoles have occupied an important place in the drug

industry. Some 2-amino-5-substituted-1,3,4-thiadiazoles and their
derivatives are used as: anticonvulsive agent (1), antibacterial agent (2),

antidiabetic, anti-inflammatory (3), antimicrobial and antifungal agents

(4). Furthermore, some of these compounds are of interest in
photography and as potential anticancer agents (5). Schiff bases are

used as substrates in the preparation of a large of bioactive and

industrial compounds via ring closure, cyclo addition and replacement
reactions (6). In addition, Schiff bases are well known to have

biological activities (7-10). Recently, J. Salimon et al. synthesis a new
antimicrobial Schiff bases derived from 2-hy drazino- 1,3,4-thiadiazoles
(11). l,3-Oxazepine is non-homologous seven member ring, that
contains two heteroatoms oxygen and nitrogen. Oxazepines is used as

antibiotics, enzyme inhibitors pharmacological interest; it has been

much chemical and biological studied (12). Al-Jamali synthesis a new
oxazepines [2]u,u from reaction of Schiff bases tl] with maliec
anhydride and phthalic anhydride, respectively in dry benzene (13).
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n.r* OcH=IrR
- ItI

,**S,."*f

^-r[21"

A=/"
(_)

[2]u

R=p‐ IC6H5‐  , 2‐pyridinc , 2‐ thiophene ,.¨ ¨̈ C̈tC

Another method to synthesis oxazepines include thermal rearrangement of l-p-
nitrobenzoyl-2-vinylaziridine [3] in toluene with reflux to yielded 2-p-nitrophenyl-
4,7-dihydro- 1,3-oxazepine [a] ( I  ).

4-CH=CH2o,*\}co-N< roruene .

' According to above facts, we decided to synthesize a new Schiff
bases derived from 2-amino-1,3,4-thiadiazoles then converted to a novel
oxazepine derivatives.

MATERIALS AND METHODS
Chemicals: All chemicals were supplied by Merck and Aldrich
Chemicals Co. and used as received.
Apparatus: Uncorrected melting points were determined by using Hot-
Stage, Gallen Kamp melting point apparatus. The FTIR spectra were
recorded using potassium bromide discs on a 84005 Shimadzu
Spectrophotometer, UV spectra of solutions were performed on CECL
72OO Ingland Spectrophotometer using CHCI3 as a solvent, rHNI\rR

spectra was carried out by: Bruker, model: ultra shield 300 llifJ{z, origin:
syitzerland and are reported in ppm (6), DMSO was used as a
sblvent with TMS as an internal standard. Measurements were
made in Al-albyat Universit5r, Jordon.
General procedures: The new compounds were synthesized
according to scheme l.
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Phthalic anhydride 
€ I lNaRhrhatic 

anhydride
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一Ｎ
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Ｎ

[がぶふ∂
X=4‐N02,3‐ N02,4‐CI       [V]

Scheme I

Biphenyle ne-4,4--bis-[2-amino-1,3,4-thiadiazol-S-yll IU
A mixture of biphenylene-4,4--dicarboxylic acid (compoun dr) (2.42

gffi, 0.01mol), thiosemicarbazide (r.92 gffi, 0.02mol), phosphorus
oxychloride (10 mL) was refluxed gently for 4g hrs. After cooling, ice
water (50 mL) was added in portions with stirring. The y.tto*
precipitate was filtered, washed with hot water ( 15), recrystallized from
DMF-water and dried, yield 6gyo, m.p l0g oc. FTIR (K8; disc, cm-r) u:
two peaks at 3277 and 3138 (NH2, asym. and sym.); 3056 (cH arom.);
peak at 1634 (c:N, thiadiazole rings); and g33 of bendin g puru
substituted benzene ring. 'HNMR lotraSo, ppm) 6: 7.3-7.9 1m, 

-gH,

aromatic proton, and 4H, 2NH2 group).

37

HC∝ てり

[I]

I Thiosemecarbazide

f 
eocr,



Synthesis and Characterization of New Heterocyclic Compounds
Jumbad , Emad , Ivan , Zahra, and Huda

Schiff Bases UIII,-.
A mixture of compound [II] (3.52 gm, 0.01 mol), and a suitable

aldehyde (0.022 mol), in absolute ethanol (15 mL) and three drops of
glacial acetic acid was refluxed for 6 hours. After cooling the separated

solid was filtered and recrystallized from chloroform. The physical

properties of the synthesized .o-pornds are listed in Table l. lHNIrrm.

(DMSO, ppm) [I[]" 6: 9.9 (s, 2H, 2CH:N); 7.5-8.05 (m, l6H, aromatic
proton).

Qxazepine Derivatives [IVl"-., [Vl.-" and [VIl"-"
' A mixture of compound [III]" (6.15 gm, 0.01mol), and appropriate

acid anhydride (0.02 mol) in (30 mL) dry benzene was refluxed for 6
hours. The solvent was removed and the resulting colored solid was

recrystallized from ethanol. The physical properties of the synthesized

compounds are given in Table 1, and the spectral data (FTIR) are listed

in table 2. rHNIrdR (DMSO, ppm) [VI,] 5: 2.1 (s,2H,2CH:N);8.50-
8.65 (t, 2H, aromatic proton); 7.a-8.0 (m, 12H, aromatic proton)'

RESULTS AND DISCUSSIONS
Bis-2-aminothiadiazole derivative tIIl was synthesized from the

reaction of di carboxylic acid compound [I] and thiosemicarbazide with

phosphorous oxychloride (POCI3), The suggestion mechanism of this

reaction may be outlined as follows (16) , scheme 2.

oo??
: nog- A' -bon + 2(ipoctr) + cri- et -ccr + 2HrPor

3_剛 ‐:‐ N鴫 +望 ―ん
_B+Hが _l剛_J

・
O Hが
lHttHttlん iN卜 NttH2

1A]

半齊ジ
ー島一ミメ:V

N一 N    N一 N

耗品
「
地Nよ
s非
ん共s非職
[III]

Lmo耐
“

加 _畦 NξttμN革

∬「

趾 N嶼 問 2

一叩咄絨地

Ar=∞
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The reaction is initiated by conversion of acid to the acid chloride,
followed by nucleophilic attack of the most nucleophilic nitrogen of
thiosemicarbazide on the carbonyl carbon of the acid chloride in a
nucleophilic substitution reaction to form intermediate (A) which
tautomerises to (B). The enol form (B) is stabilized by converting the
(OH) group to ester by (POCI3) to form intermediate (C). The latrer
compound suffers from internal nucleophilic afcack by the sulfur atom
of the thiol to form the thiadiazole ring [II].

The structural assignments of the compound [II] were based on
melting point and their spectral (FTIR and rHNMR) spectroscopy. The
FTIR spectrum of this compound exhibited significant two bands at
3277cm'l and 313Scm-r which could be attributed to asymmetric and
symmetric stretching vibrations of NH2 group, a weak peak at 3056 due
to C-H aromatic stretching. Besides these, a band about l634cm-t is due
to cyclic C:N stretching for 1,3,4-thiadiazole moiety. The rHNIl,R.

spectrum of compound [II] was exhibited a broad multiplet signals in
the region 6 7.3-8.2 ppm that could be attributed to the eight aromatic
protons and the protons of NH2 groups. 2-Amino-1,3,4-thiadiazoles
reacted with different substituted aldehyde to yielded a new Schiff
bases [III]"-.. The.se imines compounds characteized by their melting
points, FTIR and IHNMR spectroscopy.

FTIR absorption-spectra showed the disappearance of absorption
bands due to NH2 and C:O groups of the starting materials (amine and
aldehyde) together with appearance of new absorption band in the
region (1690-1705) cm-l which is assigned to endocyclic azomethine
CH:N stretching. The rHNMR spectrum of ccmpound [III]" is show a
singlet signal at 5 9.9 ppm that could be attributed to the protons of
CH:N group, multiplet signals in the region 6 7.5-8.05 ppm that could
be attributed to the sixteen aromatic protons .

The 1,3-oxazepine derivatives were obtained by addition reaction of
Schiff bases with acid anhydride in dry benzene , the mechanism of this
reaction may be outline in scheme 3.

十Ｎ̈〓

＼
Ｃ
／

/°＼
°=U=° ~〆

」Ｃ一Ｎ一‐‐ＯＣ〓。‐‐ヽ
同〉

一　
　
　
〆
一
」Ｃ一Ｎ一・・ＯＣ〓。［一ぃ］〉

一　
　
　
〆
一
‐一一̈‐‐」ｎ）

Scheme 3
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The mechanism involves the addition of one o-carbonyl to n-bond of
C:N to give 4-membered cyclic and five membered ring of anhydride
in the same transition state [T.S a], which opens to give 7-membered
cyclic ring 1,3-oxazepine [b]. These new compounds were identified by
their melting points, FTIR, and 'HNMR spectra (some of theme).

FTIR spectra showed the disappearance of absorption bands due to
C:N of Schiff bases together with appearance of two new absorption
bands in the region (1730-1769) cm-' which is assigned to C:O
stretching of lactam an d lactone, a good peak in the region (1232-1250)
cm' due to ether cyclic C-O-C. The other data of functional groups
which are characteristic of these compounds are given in Table (2).

'HNMR spectrum of compound [VI]" were exhibited: triplet signal at 6
&.5-8.65 ppm which is assigned to fwo aromatic protons of naphthalic
rings, many signals in the rigion 6 7.4-8.0 ppm that could be affributed
to the other aromatic protons. The IFNMR spectrum also showed a
sharp signal at2.0 ppm which could be to the protons of 2 CH:N group.

Table-l: physical properties of nerv synthesized compounds [III]"-., [VIr*,
V and iVI

Comp
No.

Structural formula Nomenclature M.P OC Yicld% Color

liltl.
N――N

[いく⊃〉Cいく少92
4,4+- bisl2-(p-nitro-
amino-benzylidene)-
1,3,4-thiadiazol-5-yll -

biphenvlene

180 75
Pale

yellow

UIIIb l..Q"="OO]'
4,4 i; - bisl2 -(m -n itro -
amino- benzylid ene -
1,3,4+hiadiazol-5-yll -

biphenylene

184 70 yellow

UII]. ["'Q."H:r.+(J91,
4,4 r: - bis[Z-(p-ch I oro-
amino benzylid ene)-
1,3,4 -thi adiazo I - 5 -y ll -
biphenylene

t46 85
Pale

yellow

[IV]a

bis[2-(p-nitrophenyl) -

3-(5-phenyl-l ,3,4-
thiadiazol-2 -y l) -2,3 -
dihydro benzll,2-ef
oxazepine-4,7-d ionesl

168-170 60 yellow

[IV]b

bis[2-(m-nitrophenyl) -
3-(5-phenyl-1,3,4-
thiadiazol -2 -y l) -2,3 -

dihydro- benzfl,2-e)
oxazepine-4,7-dionesl

138-140 75
Pale

yellow
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[IV]c

N――N bis[2-(p-chlorophenyl)
-3-(5-phenyl-1,3,4-
thi adi azol -2 -y l) -2,3 -
dihydro- benzfl,Z-el
oxazepine-4.7-dionesl

150 70
Pale

yellow

[V]a

いQトダ◎03
bis[2-(p-nitrophenyl) -

3-(5-phenyll ,3,4-
thi adi azol -2 -y l) -2,3 -
dihydro-4,5-cyclo
hexene[,2-e]
oxazepine-4,7-d ionesl

>280 う
乙
つ
ノ

Off
white

[V]b

bis[2-(m-nitrophenyl) -

3-(5-phenyl- 1,3,4-
thi adi azol -2 -y l) -2,3 -
dihydro-4,5-cyclo
hexene[,2-e]
oxazepine-4,7-dionesl

182 78 yellow

[V]c

bis[2-(p-chlorophenyl)-
3-(5-phenyl7,3,4 -
thiadiazol -2 -y l) -2,3 -

dihydro-4,5-cyclo
hexene[,2-e]
oxazepine-4.7-dionesl

205 70 vellow

[VI]a

bis[2-(p-n itrophenyl) -
3-(5-phenyl-7,3,4-
thi adi azol -2 -y l) -2,3 -

dihydro-naphth [2,3-e]
oxazepine-4,7-diones]

245 90
Off
white

[VI]b

bis[2-(m-n itrophenyl) -

3-(5-phenyl-1,3,4-
thiadi azo I -2 -y l) -2,3 -

d ihydro-naphth [2,3-e]
oxazepine-4,7-dionesl

>280 92
pale

yellow

[VI]c

bis[2-(p-chlorophenyl)
-3-(5-phenyl-7,3,4-
thiadi azol -2 -y l) -2,3 -

d ihydro-naphth [2,3 -e]

oxazep ine-4.7-d ionesl

254 95
pale

yellow
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Comp.
No.

λ.max

(nln)

FTIR spectra (KBr disc. ,, cm-'

vCH
arom.

vC:O
lactam

vC:O
lactone

vC:N
endo
cyclic

vC:C
arom.

vC-O-
C

ether
cyclic

other

[IV]a 278.0 3045 1760 1730 1638 1595 1078
p―N02
(Str。 ):1345

「IVlh
288.5 3045 1760 1732 1635 1600 1075

[IVic 286.0 3050 1755 1730 1638 1595 1078
p‐Cl

(Str.):1085

[V]a 278.0 3048 1750 1735 1635 1595 1085
p―N02
(str.):1340

Ｆ
Ⅳ
276.0 3042 1755 1732 1635 1590 1082

[V]c 263.0 3045 1758 1730 1630 1600 1075
p‐CI

(str。 ):1089

[VI]a 330.5 3066 1769 1738 1636 1590 1080
p―N02
(str.):1340

「V1lh
294.0 3060 1765 1735 1635 1595 1080

[VI]c 331.0 3062 1765 1735 1632 1600 1082
p‐CI

(str.):1086

Synthesis and Characterization of New Hcterocyclic Compounds

Jumbad,Emad,Ivan,Zahra,and Huda

Table‐ 2:FTIR and data ofoxazepines[IV]‐ [VI].
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2-Bromoacetic 4^ 5-Ethyl-5-phenyl barbituric acid gJcls3 ,",-,ll ha cJlU+

5-Ethyl-5-phenyl barbituryl d-.---l r-eJr..,F:Jl r:l-,yp-1L( rJ+1* cJyQ-lt d acid
d+,:lEll e &1,-+ ud.-lJl +JJL( Jl ,JI+,SIJISI a-cJ^--g}1J=l ,j -l-acetic acid

e. LF.lJl +JJS &lil &;'t Cl. +jl_,r+Ul j.i^i. ,jlc, d ".^,ll i Ln.+ +l_,r$
jl elrr.la;Jl 6. +jl_l+Ul Jj"L &E+i '.:.r, ;J.i:.llF , (99%) ritJl g;_11;rjQl
cllsJll ,-:+-.,.ii p . ,-,l.ikll 

"r:,.1-= 
y5,* C^ ljlJl JlJl elll i 4ilL- t:U-lj;S

. (IR, UV and C.H.N.) li+tll ,-FlJtl!
ABSTRACT

5-Ethyl-5-phenyl barbituric acid has been refluxed with 2-Bromoacetic acid in
methanol in presence of sodium carbonate to give 5-Ethyl-5-phenyl barbituryl -l-
acetic acid, which has been converted to 5-Ethyl-5-phenyl barbituryl-1-acetyl
chloride by treatment with thionyl chloride, then con.rerted to acid hydrazide by
refluxing with hydrazine hydrate (99%). Schiffs bases have been synthesized by
treatment of acid hydrazide with different aldehyde and ketone, then cyclization of
Schiffs bases have been achieved by mercapto acetic acid.
All compounds were characterized by IR, UV spectra and C.H.N. analysis.

INTRODUCTION
Barbituric acid system is a structural element of many drugs that have
anticancer activity such as raltitrexed and thymitag and their activity as
thymidylate enzyme inhibitors(1,2). Heterocyclic of barbituric acid
represent as a new class of antitumor drugs, it was found to inhibit the
epidermal growth factor receptor (EGFRX3,4). Further more, barbituric
acid exert their antitumor activity through inhibition of DNA repair
enzyme system, enzyme - mediated repair of strand lesion in DNA is an
established mechanism for resistance toward antitumor DNA damaging
drugs and radiotherapy(5-7). Schiffs bases can be considered as useful
tools to prepare many compounds, the azomethine group is ready made
nucleophilic center for synthesis of condensed heterocyclic ring (8-10).
In the present study we report on the synthesis of compounds derived
from azomethine group comprising various moieties on azomethine
group with the purpose of further investigation of their possible
antibacterial and antifungal activities
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MATERIALS AND METHODS
All chemicals are of analar grade (Merk , Fluka) and used without
further purification. Melting point was determined in open capillary
tubes on a Galten Kamp melting point apparatus and are uncorrected.
FT-IR spectra (KBr discs) were recorded with 8300 Shimadzu in the

range (4000 - 600) cm-' .

The (C.H.N) elemental analysis were done using (C.H.N) Carlo Erba
1106 elemental analyzer. UV. Spectra were recorded on Hitachi 2000

spectrophotometer using absolute methanol as solvent

:

Synthesis of 5-Ethyl-5-phenyl barbituryl-l- acetic acid (1)

To a mixture of sodium carbonate (0.02 mole, 2 gm) in (20 ml)
methanol and 5-Ethyl-5-phenyl barbituric acid (0.02 mole, 4.64 gm ),
bromo acetic acid was added , the mixture was refluxed for 3hrs. After
cooling the mixture was filtered ,the filtrate was acidified with Conc.

HCI then the precipitate was recrystallized from ethanol. (yield 65 yo),

(m.p, c") (t0r-104), IR.(KBr) (v, crn-r) 3450-2500 (oH), 3360 (NH)
3080 (C-H Ar.), 2980-2890 (CH Aliph.) 1700, 1680 (C:O), 1590-

1460(C:Car).
Synthesis of 5-Ethyl-5-phenyl barbituryl-1-acetyl chloride (2)

A mixture of compound (l) (0.01mo1e,2.9 gm ) and thionyl chloride

(10 ml) was refluxed gently for 2hrs. after cooling the excess of thionyl
chloride was removed under vacuum. The product collected without

recrystallized (yield go yo), (m.p, C") (110);IR.(KBr) (v, Ctn-') 3066

(C-H Ar.), 1800 (C:O, acid chloride) 700 (C-Cl).

.synthesis of 5-Ethyl-5-phenyl barbituryl-l- acetyl hydrazide (3)

To a stirring mixture of compound (2) (0.005 mole, 1.5 gm) in dry

benzene (15 ml) , a mixture of hydrazine hydrate (99%) (0.01 mole,

0.35 gm) and benzene (10m1) was added drop wise. After that, the

mixture was refluxed for th. After cooling the excess of benzene was

removed under vacuum. The product was recrystallized from ethanol.

(yield 57 oh), (m.p, C") (165-167),IR.(KBr) (v, Cm-') 3400-3300 (NH2)

3100 (C-H Ar.),2960-2850 (CH Aliph.) 1710, 1650 (C:O), 1600-

1500(C:Car), 770 (C-CI)..C.H.N. analysis Cr+HtoN+O+ (Cal., Foun.)

c% H% N% (55.2 6 , 54.96), ( 5.26, 6.16), (18.42, 18.23)

Synthesis of l-acetyl (N:arylidene hydrazinyl) -5-ethyl-5-phenyl
barbituric acid (4a - h)
To a stirred solution of compound (3) (0.003 mole, 0.9 gm) in absolute

ethanol (20m1) was added aldehyde or ketone (0.003 mole). The

mixture was refluxed for 3hrs. and cooled , the precipitate was filtered
and recrystallized from appropriate solvent.
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4a.(yield 83%),(m.p,C° )(260-262),IR。 (KBr)o,Cm‐
1)3190(NH)

3050(C―H Ar.),2985-2890(CH Aliph.)1700, 1680(C=0), 1590-
1460(C=CAr),770(C‐ Cl).CoHoN.analysis C21H19N204Cl(Cal.Foun.)
C%H%N%(59.57,59.27),(4.49,4。 28),(13.23,13.08)
4b。(yield 85%),(mop,C° )(276-278),IR。 (KBr)(v,Cm‐

1)3210(NH)

3090(C‐H Ar.),2970… 2830(CH Aliph。 )1705, 1690(C=0), 1610-
1500(C=Car),830(C― Br)C.H.N.analysis C21H19N204Br(Cal.Foun.)
C%H%N%(57.79,57.32),(4。 35,4。 13),(12.48,H.95)
4c。(yield 70%),(m.p,C° )(287…289),IR。 (KBr)(v,Cm‐

1)3200(NH)

3100(C‐H Ar。 ),2985-2880(CH Aliph。 )1700, 1690(C=O), 1600‐
1510(C=Car),C.HoN.analysis C21H20N405(Cal.Foun.)C%H%N%

(61.76,61.35),(4.90,4.55),(13,72,13.34)
4d。(yield 90%),(mop,C° )(303d),IR.(KBr)(v,Cm‐

1)3230(NH)3080

(C=Car),2960-2900(CH Aliph.)1710,1680(C=0),1590-1450(CH
Ar),C.HoN.analysis C21H20N506(Cal.,Foun.)C%H%N%(57.53,
57.21),(4.56,64。 1625),(15。 98,15。 75)。

4e.(yield 74%),(mop,C° ),(295-297),IR。 (KBI)(v,Cm‐
1)3210(NH)

3080(C‐H Ar。),2965-2890(CH Aliph.)1700, 1680(C=0), 1590-
1480(C=Car),c.HoN.analysis C21H23N504(Cal.,Foun.)C%H%N%

(62.70,61.90),(5。 46,4.56),(16.62,16.12)

41(yield 63%),(m.p,C° )(310d),IR。 (KBr)(v,Cm‐
1)3200(NH)3056

(C―H Ar。 ), 2985-2880(CH Aliph.)1710, 1700(C=0), 1610-
1500(C=Car),C.HoN.analysis C21H23N405(Cal.^Foun.)C%H%N%

(62.55,62.18),(5.21,5.09),(13.79,13.11)
4g。(yield 65%),(mop,C° )(213… 215),IR。 (KBr)o,Cm‐

1)3225(NH)

3080(C―H Ar。),2935-2810(CH Aliph。 )1710, 1685(C=0), 1550‐
1490(C=Car),CoHoN.analysis C22H22N404(Cal.,Foun.)C%H%N%

(65.02,64.79),(5.41,4.95),(13.79,12.22)
4h.(yield 65%),(m.p,C° )(219‐ 221),IR.(KBr)(v,Cm‐

1)3230(NH)

3080(C―H Ar。),2975‐ 2890(CH Aliph.)1700, 1650(C=0), 1550-
1490(C=Car),C.H.N.analysis C22H21N404Cl(Cal.,Foun.)C% H%
N%(59.93,59.60),(4.77,4。 13),(12.72,12.02)
4i.(yield 43%),(mop,C° )(315d),IR.(KBr)(0,Cm‐

1)3200(NH)3090

(C¨H Ar。 ), 2987-2856(CH Aliph。 )1700, 1690(C=0), 1600-
1495(C=Car),C.HoN.analysis C22H23N506(Cal.,Foun.)C%H%N%

(58.27,57.95),(5.07,4.78),(15。 45,15,11)

Synthesis of 2¨ aryl… 3-(5‐ethyl-5-phenyl barbiturnOyl…1-acetaΠlido)

thiazolin‐ 4‐one(5a― d)
To a stirring m破 ture of compound(4a,4b,4c,4d)(0.005 mole)in dry
benzene(5 ml),am破 ture of mercapto acetic acid(0.005 mole,0。 46
gm)in dry benzenc(15ml)waS added drop wise,After that,the m破ture
was refluxed for lh.after cooling the excess of benzene was removed
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under vacuumo The residue was treated with sodium carbonate(5%)

(20ml)prOduct was recrystallized from appropriate solvent.
5a。 (yield 52%),(m.p,C° )(201‐203),IR。 (KBr)(v,Cm‐

1)3390(NH)

3100(C―H Ar。),2980‐ 2880(CH Aliph。 )1700, 1680(C=0), 1610‐
1520(C=Car), 780(C‐Cl).C.H.N.analysis C23H21N405SCl(Cal。 ,

::lじξr5覧)光 .∫暮;温ちヽ1後退ダk'齢す:∫R(NH)
3050(C‐H Ar.),2990‐ 2850(CH Aliph。 )1710, 1690(C=0), 1600‐
1520(C=Car), 640(C‐ Br)。 C.H.N.analysis C23H22N405SBr(Cal。 ,
Foun。 )C%H%N%(54。 10,53.85),(4.H,4.08),(10。 98,10。 79)
5c。 (yield 43%),(m.p,C° )(227¨229),IR.(KBr)(v,Cm‐

1)3350‐ 3170

(OH)3050(C―H Ar.),2910=2850(CH Aliph.)1695,1660(C=0),1590‐
1500(C=Car),CoHoN.analysis C23H22N406S(Cal。 ,Foun。)C% H%
N%(57.26,58.22),(4.54,5。 H),(11.61,12.32)

5d.(yield 43%),(m.p,C° )(215…217),IR.(KBr)(v,Cm‐
1)3230(NH)

3090(C=Car), 2910‐ 2850(CH Aliph。 )1710, 1690(C=0), 1590‐
1460(CH Ar),C.HoNo analysis C23H21N507S(Cal.Foun。 )C%H%N%
(54.01,53.00),(4.10,3.83),(13.269,12.95)

RESL「LTS AND DISCUSSION
Scheme l sunllnarizes an the perfoHned reaction in this worko Physical

properties and spectra data are given in experirnental part.

轟 ∬孵 Ъ 蹴 躍 l猟 ∫な品 ぶ P■ ∴ 雪 :臓 :『1『 1
The UV spectrum shows band at 237nnl due to π → π*and at363 nm

for n→ π*.The data of(C.H.N.)analysis show the found data was so

close fronl calculated data fbr above compound

The structure of compound(2)acid Ch10ride,was conflrrned by the

change in melting point compared with the corresponding acid and the

登 ∬ 〕路 :蹴 3蹴 ¶ 出 麗『 讐λl[鼈∬ TgttTT∬
carbonyl of acid chloride.The l」 V spectrurn shows two bands the flrst

at204nm for π ―→ π*and at 226nnl dueto n 一→ π*.
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Scheme i

Acid hydrazide (3) was confirmed by observing two bands at 3400-
3300 cm-r in its IR spectrum. Also, it showed twi carbonyl absorptions
appeared at 1650 cm-r. The data of (c.H.N.)analysis show the found
data was so close from calculated data for above compounds
The IR spectra of compounds (4a - h) show disappearance of the two
bands of NH2 and the large change in melting point.
The structure of c_ompounds (5a - d) were confirmed by absorption
bands at 700-750 cm-' which corresponded to c-s-c and at g50 cm-r
corresponded to para substituted for the aromatic thiaozline-4-one.UV
spectra data show the two bands at 229-250nm due to n --+ n * and at
307-387nm for n -+ zr *.The data of (c.H.N.)analysis show the found
data was so close from calculated data for above compounds.

n*A*-.rr.o.,

5a-d

p-Cl-ph IH
p-Br-ph I n
p-oH-ph I H

o -NO2 -ph I H
p‐NH2つh lCH3~
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ABSTRACT
Two types of new triazoles have been synthesized from two essential sugars D-
glucose and D-mannitol. The reiction of D-mannitol with acetone in acidiC media
gave 1,2:5,6-di-O-isopropylidene-D-mannitol (1), Williamson etherifi cation of (l)
with propargyl bromide catalyzed by NaOH yielded (2). The [2+3] cycloaddition of
compound (2) with glycosyl azide (5) using click conditions gavethe targeted 1,4-
disubstituted triazoles (6) and

INTRODUCTION
The reaction of a terminal alkyne with a substituted azide was

discovered by Arthur Michael 116 years ago (Figure l). Later, R.
Huisgen carried out systematic studies of this particular reaction and
other 1,3-dipolar cycloadditions.(l) However, it was only after the
publication of the copper(I)- catalyzed variant that the potential of the
transformation could be fully exploited. The chemistry was
subsequently further developed in parallel by the groups or uetaatlz;
and Sharpless(3) and became synonymous with the broader concept of
'click chemistry', also known as copper(r) catalyzed cycloaddition of
an alkyne and azide (Figure 2).
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Figure - l: Traditional triazole formation 1,4 and 1,5 regioisomers
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Figure - 2: Formation of triazoles via click conditions only 1,4 regioisomer (4)

The 1,2,3-triazole system has widespread uses, and it has been

considered as an interesting component in terms of biological activity
(!,6). Although the use of heterocyclic moieties in peptidomimetics has

b'een widely reported, the application of 1,2,3-triazoles in the field of
conformational studies has occurred only recently (7). The generation of
N-glycosyl-triazoles from simple acetylenes, sugar, amino acid and

steroid-derived terminal acetylenes (C-linked alkynes, O-proparryl
ethers, ynamides) has been reportcd (8,9). Recently, new methods

technologies have been used for the synthesis of triazoles like;

ultrasound (10) and microwave (11). In this work we prepared two new

triazoles starting from D-glucose using click conditions.

MATERIALS AND METHODS
Materials
Chemical reagents and starting materials were obtained from Ajax and

S igma-Aldrich Chemical.

:
Ihstrumentations
Infrared spectra were recorded using AVATAR 320 FT-IR. 'H and l3C

NMR spectra were recorded using 300 lvff{z Bruker DPX

spectrometers. Microelemental analysis was performed with Elemental

Analyzer EA-300 Eurovector. Mass spectra were recorded using Waters

996 Micromass. Silica TLC plates were used with an aluminum backing
(0.2 mm,60 F254). The reactions were monitored by TLC and visualized
by development of the TLC plates with an alkaline potassium

permanganate dip.
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Synthesis of 1,2 25,6-di-O-isopropylidene-D-mannitol [ 1 ] 
(r2)

To a suspension of zinc chloride (60 g) in (300 mL) of anhydrous
acetone, finely powdered D-mannitol (10 g, 55 rnmol) was added. The
mixture was stirred vigorously at room temperature until the D-mannitol
dissolved (3 hr) then allowed to stand for (16 hr). the reaction mixture
was poured into a solution of K2CO3(50g in 100 mL water) and stined
for (30 min) then extracted with ether (3x100 mL), dried and evaporated
under reduced pressure to give a solid residue. Recrystalization of the
solid from light petroleum (40-60 oC) gave the product as a white solid
(9.0 g, 630 ), mp 122-124o C. Microelemental analysis for CnHzzOo
calculated: C,54.95; H, 8.45, found: C,54.90; H, 8.43.

Synthesis 3,4-O-Dipropargyl-1,225,6-di-O-isopropylidene-o-
mannitol [2]
1,2:5,6-Di-O-isopropylidene-o-mannitol (l) (1.018 g, 3.00 mmol) was
dissolved in DMF (30 mL), to this was added crushed NaoH (0.4g g, 12
mmol) and the mixture was stirred for 10 minutes. propargyl bromide
(1.77 mL, 8.54 mmol) was added and the mixture was stirred for a
further 24 hours. The reaction was quenched with water (30 mL) and
and extracted with ether (3 x 30 mL). The combined organic layers were
washed sat. NHacl (3 x 20 mL), water, dried over Na2Soa, filtered and
the solvent was evaporated under reduced pressure to yield a pale
yellow oil. Purification by column chromatography (Alumina, 3:l light
petroleum: ether) yielded 3,4-o-propargyl- 1,2:5,6-di-o-isopropylidene-
o-mannitol as needle crystals (1.15 g, 83 %) mp 95-97, C.
Microelemental analysis for C1gH26O6 calculated: C, 63.89; H, 7.74,
found: C, 63.85; H,7.70.

Synthesis of Glucopyranose pentaacetate [3]
A solution of pyridine (75 ml)/acetic anhydride (50 ml) 3:2 (v/v) was
cooled in an ice bath under nitrogen. D-glucose (10 g, 45 mmol) was
added, the suspension was stirred until the sugar dissolved then allowed
to warm to room temperature and stirred for a further 16 h under
nitrogen. After this time, the solution was poured into ice water (200
mL); o-D-glucopyranose pentaacetate was crystallized out rapidly,
filtered, washed with cooled water and dried under vacuum (r9.4 g,
90%); mp 113-l l4'C; later crops yielded B-D-glucopyranose
pentaacetate.;[cr]o +105 (c 1.0, CHCI3). Microelemental analysis for
C16H22O11 calculated: C,49.23; H, 5.68, found: C, C, 49.27; H, 5.65.

Synthesis of 2 13 14 r6-Tetra-o-acetyl-a-D-glucopyranosyl b rom ide [41
1,2,3,4,6-penta-O-acetyl-o-D-glucopyranose ( I 0 g, 25 .40 mmol) portion
wise (0.5 gatatime) to a stirred solution of HBr (33%) in glacial acetic
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acid (25 mL) at 0 oC. After all the sugar has been added, the reaction
mixture was allowed to warm to room temperature. After 45 min, TLC
analysis (hexane:ethyl acetate, 1:1) indicated formation of product (Rf
0.5). The reaction was quenched with ice water (50 mL), extracted with
DCM (2 x 60 mL), the combined organic extracts were washed with a
solution of NaHCO: (aq., sat., 2 x 50 mL), dried with Na2SOr, filtered
and then concentrated in vacuo. The residue was crystallizes from
ether/petrol to afford 2,3,4,6-tetra-O-acetyl-a-D-glucopyranosyl
biomide (8.80 g, 83o/o) as a white crystalline solid, mp 87-89" C; 1cr1O

+202(c 0.5 in CHCI3). Microelemental analysis for CsHrqBrOq

calculated: C, 40.89 ; H, 4.66; Br, 19 .43, found: C, 40.91 ; H, 4.70; Br,
19.47.

Synth esis of 2,3,4,6-Tetra-O-acetyl-p-D-glu copyranosyl azide [51

Sodium azide (1.95 g,30 mmol) was added to the stirred solution of
glycosyl bromide (5) (4.10 g, 10 mmol) in DMF (50 mL), the mixture

was heated to 70 oC for (3hrs), the reaction was quenched with water

(50 mL) and extracted with ether (3 x 50 mL), the combined organic

layers was washed with brine (50 mL), water (50 mL), dried over

NazSOa and evaporated under reduced pressure to give the titled

compound (1.73 g,98o/o) as a white crystalline solid, mp 102-104 ; [o]D
-lg(a 0.5 in cHCl3). Microelemental analysis for claHleN3oe

calculated: C,45.04; H,5.13; N, 11.26, found: C,45.08; H,5'15; N,

I 1.30.

Synthesis of Triazoles [6] and [71

A solution of compound (2) (2.05 mmol) in DMF (2 mL) was added to

the suspension of CuI (3.1 mmol) and diethylisopropylamine (DEIPA)

(3.15 mmol) in DMF (5 mL).Glycos-vl azide (3.00 mmol) was added

and the mixture was heate d at 70 oC for (24 h). The solution was diluted

with water (20 mL) and extracted with EtOAc (3x25 mL), the combined

organic layers dried over Na2SOa and evaporated under reduced

pr.srt.. Flash chromatography of the residue (Silica, 3:l ether, light
petroleum) produced the titled compounds.-co-pound 

(6), white solid (0.50 g,460/o), mp 14l-143. Microelemental

analysis for Ca6H6aNoOza calculated C,50.92; H, 5.95; N, 7.75, found:

i, c, 50.91 ;H,5.97;N, 7.78, MS (FAB) m/z:1107 ([M + Na*]).

Compound (7), white solid (0.26 g,37o/o), mp 127-129. Microelemental

analysis for C:zH+sN:Ors calculated: C, 54.00;H,6.37; N, 5.90, found:

C,54.05;H,6.41; N, 5.93.MS (FAB) m/z:734 ([M + Nu*]).
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scheme:

D‐Mannitol

D-Glucose

+,
Txx
t:><

(2)

Yol.22, No 2, 201I

RESULTS AND DISCUSSION
and (7) were prepared according to the following

><:
HO

H

><:
\-o

H

H

OH

H

:><

(d)
oAc-

(f)
(2)+(s).-> AcO

AcO

><:
N=Nr<Yi

OAc tl

(6)

+

(7)

Reagents and conditions: (a) Acetone,znc\ rt 3hrs; (b) propargyl bromide, NaoH, DMF rt 24 h;

(c) Ac2o, pyridine i ,u n, (d) 33%HBr/AcoH 0-rr I h; (e) NaN3, DMF

70oc 3 hrs; (f) cut, DEIPA, DMSO, 24h70oC.

The work commenced by the reaction of D-mannitol with anhydrous
acetone in the presence of zinc chloride as an acidic catalyst to give the
diacetonemannitol (1), FT-IR bands in cm-r(nujol): 3461 and 3j1l (o-
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“ゝИ56 and郎76c‐⊃bendFttLtt」Tを謂守縦bending bands of the sugar overlal

(300 MIIz(CD3)2SO)δ ppm:4.68(d,J=7.7 Hz,2H,0‐ H),3.95(m,
4H,CH2(C land6)-0),3.83(dd,J=4.6 Hz,2H,CH(C2and C5)‐0),
3.45(t,J=7.7 Hz,2H,CH(C2and C3)‐ 0),1.27 and l。23(s,12H,CH3‐

C),3.33(S,0-H)Water and 2.49(m,DMSO)(14)。
13c NMR(300 MHz

(CD3)2SO)δ  ppm:lo8.4(2C,C、。propメ dCne),75。 1(2C,CH2,l and 6),
70。2(2C,CH,2 and 5),67.0(2C,CH,3 and 4),27.O and 25.7(4C,
CH3ヽopЮpメdcnc)・
Williamson etheriflcation of compound(1)using prOpargyl bronlide

and crushed sodium hydroxide in DMF at roonl temperaturO yielded

compound(2)。

FT‐IR spectrum of(2)showed the following bands in cm‐
1(nttol):3251

(≡C‐H)StretChing,2986(C‐ H pЮpargメ)StretChing,2935 and 2884(C¨ H)

stretching which overlapped with miniral oil bands, 2114(C≡ C)

織 量1:'IW淑 1誅縦 為 :穏 ll:諾 ζξ鶴 譜 暇 ∬ 翼
2.3,1.9 Hz,4H,CttC≡C),2.45(t,ノ =1.7 Hz,2H,C≡CH),the Same

coupling constant of the rnentioned signals shows there is a long range

coupling between the acetylenic proton and the other two protons,the

other signals due to the rest ofthe sugar molecule.13c NMR(300 MI‐ Iz

(CDC13)δ  ppm:79.7(2C,CH2~C≡ CH),74.6(2C,CH2‐C≡CH),59。4

(2C, CH2~CttCH).The tWO dimensional NMR spectrum 〃C
Heteronuclear Single Quantum Coherence(HSQC)ShOWn be10w
supports the above signals assigrlment.The other signals are belong to

tlie rest ofthe sugar inolecule.

Figure-3:Two dimensional NMR HSQC cXpansion ofcompound(2)

帥

°   0              0
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Keeping the D― glucose in the acetylation m破ture acetic
anhydride/pyridine for 16 h gave the glucose pentaacetate(3).FT‐ IR
spectrum of(3)showCd the following bands in dil‐

1(n可
01):1745(C〓0)

stretching and 1229… 1044(C‐ 0)Stretching.lH NMR(300 NIIHz
(CDC13)δ ppm:5.72(d,」 =7.9 Hz,lH,H… 1),5.25(t,ノ =9.3 Hz,lH,H‐

4),5。 16(t,J=9.O HZ,lH,H-3),5.13(t,J=9.O HZ,lH,H… 2),4.30(dd,J
=8.O Hz,J=4.5 Hz 2H,H¨ 6a and b),3.84(ddd,J=9.9 Hz,」 =4.9 Hz,J
=2.3 Hz,lH,H-5),2.12,2.09,203 and 2.01(s,15H,CH3 acetate)・ The
signal at l.56 ppm attributed to waterin CDC13(14).13c NMR(300 MHz

(CDC13)δ ppm: 170.5, 170.0, 169.3, 169.l and 168.8(5C, C=0
acetate),91.6(lC― Cl),72.67(lC―C5),72.6o(lC―C4),70.1(lC‐C2),
67.6(lC― C3), 61.3(lC―C6)and the signals around 20(5C― CH3
acetate)。

The treatment of compound(3)with HBr/HOAc in dry conditions for

蜆辮 ::lI魁∬:『躍器記‖lyb鳥 :1ムTlこ∬/科
'b藩

糞
acetate)Stretching and l165(CH… Br)bending(Wagging).The(c… Br)
stretching band should be out of spectrum because it appears around

550 cnl‐
1(13)。

lH NMR(300 MHz(CDC13)δ
 ppm:6.60(d,ノ =4:l Hz,lH,H¨ 1),5。 55

(t,」 =9,7 Hz,lH,H… 4),5。 15(t,ノ =10.l Hz,lH,H-3),4.83(dd,J=10.0
Hz,J=4.O Hz,lH,H-2),4。 30(m,2H,Ⅱ-5 and H-6a),4.12(dt,J=9。 2
Hz,J=4.l Hz,」 =2.O Hz,lH,H‐ 6b),2.10,2.09,205 and 2.03(s,14H,
CH3 acetate)・ The lH NWIR data gave an excellent conirmation for
glycosyl bronlide due to the shift Of the anomeric proton signal

downfleld fron1 5。 75 pprn to 6.60 ppnl,also the change of integration of

(CH3)SignalS.The coupling constant valuc Of the anorneric proton 4.1
Hz indicates that the brornide fbrrned in α―conformation only.
13c NMR(300 MPIz(CDC13)δ

 ppm:170.4,169.7 and 169.4(4C,C=0
acetate),86.4(lC… Cl),72.0(lC‐C4),70.4(lC‐ C3),70.0(lC―C2),69。 9

(野
R´乳:』魔 1:凛ユ

2ょ

;馬 i蹴』出 考 and Юdum ttde h
DMF for 3 hrs gave glycosyl azide(5)in quantitative yield due to the

nucleophile strength cヾ
3‐)and the neighboring group participation of

acetate in position 2 of the sugar.FT… IR spectrum of(5)showed the
following important bands in cm‐ 1(n可 01):2H8(… N3)StretChing,1754
and 1732(C=O acetate)StretChing.lH NMR(300 MI‐ Iz(CDC13)δ ppm:
5.20(t,J=9.4 Hz,lH,H… 4),5.09(t,ノ =9。3 Hz,lH,H-3),4.94(t,」 =8。 9
Hz,lH,H…2),4.64(d,J=8.8 Hz,lH,H… 1),4。20(ddd,J=13.5 Hz,J
=9.O Hz,3.12H,H-6a and b),3.84(ddd,」 =9.2 Hz,J=4。 lHz,J=2.9 Hz,
lH,H‐5),2.08,2.06,2.01 and l.99(s,15H,CH3 acatte)・ 13c NMR(300

MHz(CDC13)δ ppm:170.5,170.0,169.2 and 169.1(4C,C=O acetate),
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Adnan

87.8(lC‐ Cl),73.9(lC―C4),72.4(lC― C3),70。 51(lC―C2),67.7(lC‐
C6),61.5(lC― C5),20.5 and 20。 4(4C‐ CH3 acetate)。

が
力i
H

(7)

Figure-4:Numbering the flnal compounds

The cycloaddition of glycosyl azide(5)to the diacetylene(2)using

click conditions in DMF at 70° C for 24 h afforded the h″ o targeted

triazoles(6)and(7).FT― IR spectrum of(6)showed the following
iinporta“ bands in cm‐

1(n可
ol):3069(C‐ HtnazcDL)Stretching,1754 and

1737(C豊0)Stretching.To explain the NMR data we numbered the
flnal compounds as fonows:
lH NMR(300 NIHz(CD3)2SO)δ

 ppm:8.40(s,2H,H¨ 5),6.32(d,J=8。 8

Hz,2H,H… 1｀),5.67(t,J=8。 9 Hz,2H,H“ 4｀),5。 53(t,ノ =8。9 Hz,2H,H‐

め ,卸

“

,」 部 H乙 2叫 め ,冨
晃 メ部 )青:品 ず Yfl

鱗 勇 首 :彙 指 梶 キ l』
―

伽 ょI乳 著 脚 1
2.07,2.01,1.97,1.94,1.26 and l.24(s,36H,CH3 acetate andヽ opropyldene)。

The 13c NMR(300 MHz(CD3)2SO)SpeCtrum showed the following
new signals δ ppm:145。4(2C‐C4)and 121.3(2C‐ C5)which due to the

arOmatic triazoles rings,also increasing in signals of the(C=O aCetate)

around 169。

The Other compound produced from the above cycloaddition is
6ompound(7),we will explain the mttor differences in spectra between

littξwttt乳8:牙(製,1£l鰍∫|:紆薄
HtraLoL)stretching,very week band at 2116(C≡ C)Stretching and 1750

(C=0)Stretching。

」ざ F襲.肥
Zfr者
、
δ』pm 4ちにJ=25Hろ現

H4め ,
L addition to the same signals of

compound(6)but with half integration.Also the 13c NMR(300 MHz

(CD3)2SO)SpeCtrum of(7)showed almost the same signals of(6)with

ll≪、鍛秘]部)∫猛el認 T獄翼謂燎 lls留
spectrurn flgure(5)giveS an excenentthe above signals assignment.
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I : 
6 5 4 Fzlp0ml

Figure - 5: Two dimensional NMR HSQC expansion of compound (7)

ACKNOWLEDGEMENT
Thanks for Austraining International, Department of Education, Employment and
Workplace Relations (DEEWR) Australia for the postdoctoral research fellowship
also to the School of Chemistry, The University of New South Wales (UNSW)
Sydney especially to Associate Professor Dr. Roger Read for his support.

t-
REFEREFCES

R. Huisgen, 1,3-Dipolar Cycloaddition Chemistry; Padwa, A., Ed.;
Wiley: New York, l-176 ( 1984).
C. W. Tornoe, C. Christensen and M. Meldal, Peptidotriazoles on
Solid Phase: ll,2,3l-Triazoles by Regiospecific Copper(I)-
Catalyzed l,3-Dipolar Cycloadditions of Terminal Alkynes to
Azides,, J. Org. Chem. 67,3057 (2002).
H. C. Kolb and K.B. Sharpless, Drug Discovery Today, The
growing impact of click chemistry on drug discovery, 8, ll28
(2003).
V. Rostovtsev, L. Green, V. Fokin and K.B. Sharpless, A Stepwise
Huisgen Cycloaddition Process : Copper(I)-Cataly zed Regioselective
Ligation of Azides and Terminal Alkynes, Angew. Chem., Int. Ed.
41,2596 ,(2002).
D. Gigudre, R. Patnam, M. Bellefleur, C. St-Pierre, S. Sato and R.
Roy, , Carbohydrate triazoles and isoxazoles as inhibitors of
galectins-l and -3, Chem. Commun.,2379 (2006).

2‐

3-

4-

5-

59

C



Synthesis ofNew Sugar Based Tri?zoles and Bis-Triazoles yia Click Chemisrry 
Adnan

6- B. Holla, M. Ivlahalinga, M. Karthikeyan, B. Poojary, P. Akberali
and N. Kumari, Synthesis of a polyprenyl-type library containing
1,4-disubstitute d-l,2,3 -triazoles with anti-biofi lm activities against

- Pseudoalteromonas sp., Eur. J. Med. Chem, 40, ll73 ,(2005).
7- M. Martinelli, T. Milcent, S. Ongeri and B. Crousse ,Synthesis of

new triazole-based trifluoromethyl scat'folds, Beilstein Joumal of
Organic Chemistry 4, 1 ( 2008).

8- S. Dedola, S. Nepogodieva and R. Field, Recent applications of the
Cu(I) catalysed Huisgen azide-alkyne 1,3-dipotar cycloaddition
reaction in carbohydrate chemistry, Org. Biomol. Chem. 5, 1006
(2007).

9- T. Ziegler and C. Hermann, Synthesis of novel multidentate
carbohydrate-triazole ligands,, Tetrahedron Left .,49, 2 I 66,(2008).

l0-G. Cravotto, V. Fokin, D. Garella, A. Binello, L. Boffa and A.
Barge,, Ultrasound-Promoted Copper-Catalyzed Azide-Alkyne
Cycloaddition, J. Comb. Chem.,12, 13 (2010).

I l-C. Kappe, D. Dallinger and S. Murphree, Practical Microwave
Synthesis for Organic Chemists. Strategies, Instruments and

, Protocols; Wiley-VCH' Weinheim, Germany, 124(2009).
l2-B. Furniss, A. Hannaford, P. Smith and Tatchell Vogel's Text Book

of Practical Organic Chemistry, 5tr'ed., Longman Ltd., Harlow, UK,
6s4,( 198e).

t3-D. Pavia, G. Lampman and G. Kriz, Introduction to Spectroscopy,
Thomson Learning, NY, USA, 30 ,( 2001).

l4-G. Fulmer, A. Mitter, N. Sherden, H. Gottlieb, A. Nudelman, B.
Stoltz, J. Bercaw and K. Goldberg, , NMR Chemical Shifts of
Trace Impurities: Common Laboratory Solvents, Organics, and

Gases in Deutcrated Solvents Relevant to the Organometallic
Chemist, Organometallics, 29, 217 6,( 20 10).

60



Al- Mustansiriya J. Sci Yol.22, No 2,201I

Spectrophotometric Determination of Copper
in Steel Scrap Samples

Thkra Ahmed Hassen
Dept .of Basic Science, College of Dentistry, University of Ai Mustansirya

Received 11912010 - Accepted 2131201

a,->lill
.J cl_/l_l o"lJl d[t!",] ,_il]+ ell*^.rl_,,+ll , .p_r:ll _l,r!.+ll eIl-.r+ LcJ+i dlL-Jl JiSl
,-r:S3i -,,_l_,,+Jl 

, i.SJ.Jlty.+ oh45 syo5 L_E 631:s rrllldLL-" d crtJta.,J( ;,J-lliiJl
.% 60 Jl40 .l-_C-:l-j3 -.,pr. ^';llaS*- -" o"t-ill4JU^ll i.dll , yr. :ll, u"tJl O^ q.g; i_,1-1,-+

,rl_,,+ll) 6JJ#i"Jl urlJl c[1- gF" LJi.* 4i[i^ ert^j cl^ ulJl el ni-lJ or+..i ,",-,t1 j p
&u. ) ..+ c.,.+ q,3l ertJlJ 4J*ll dll 0^ +)-ll irJi d).I-d+L d-*lt i CtJ(u,,,rJJCtJ
+* iL ) eiJl.(sls-rl-Jl )LAldl,c.r:ll t:.llJLc, 1!.-ll ,:l+Jill6 4$.-ll ,-rljaYl

€lJAj-Y !+t kiiLj i $;. {( cilJ,iJiljl) citJtJl +_r+, jk+: q+.-JtdL_Ull eilJtl.l.((J.ij-J !l

U,t-ill i-l-,j cr:lSr j.:pu620,+_l.Jl dJul $'UV 1,,jij ahi,j-l-, U€t-LYl *S i, cJ"Ul iJ*;
grtJl ,-J-j uDjil q+ .++Jl el , JleiJl &: (%65: %o56,%o91,o/o55,yo57,yogg,%56 )e

4_,,L.ltJl .r i.s c:qX,rl' d.*ll Js4J a,rl o)clejUjll rJ eiji.,j. .iJtSillI-SJJ Lt*J
.l+ll,C !I-;rj;3Jl .p-Jl ;r; J" &Ul Sl (.});j-l G)JAI dr dllS-, i**tJJ4l.J*,, i+J*

ABSTRACT
.げ国 1許 Jナ」

A simple and rapid spectrophotometric method used for determination of copper in
some alloy samples of steal scrap. Different alloy samples which were obtained
from steel scrap in local market were analyzed for copper content ( Hings,
chandelier, Light reflectors,Spring ,cymbal ,window frame and car radiator ),
which determined spectrophotometricall y ,the copper amount percent were ( 56yo ,
89yo, 52yo , 55o/o , 92o , 56%0 and 56%) respectively., this me thod is simple,
sensitive, and unexpensive methods for the deterrnination of copper in their alloys
( brass and bronze ).Al I absorption measurment were carried out at (620)nm .

The result showed the amount of copper which got from their alloy samples of steel
scrap in this work was good and satisfied . The amount of copper in brass and
bronze alloys which were used in this work varies between 52Yo and 92% by weight
depending on the type of brass and its intended use .

. The recommondation is to utilize the huge amount of steel scrap which is available
in local market to obtainning copper and other elements.
Keywords: Spectrophotometry; steel scrap, copper alloys and bronze alloys.

INTRODUCTION
. Copper is one of the most widely recycled.of all metals; approximately
one-third of all copper consumed worldwide is recycled. Recycled
copper and its alloys can be remelted and used directly or further
reprocessed to refined copper rvithout losing any <lf the metal's chemical
or physical properties.[ 1 ]
combination of metal with other chemical elements (metallic or
nonmetallic), forming a solution An alloy is the or chemical compound
that retains metallic properties. Generally, a number of properties of the
alloy are significantly different from those of its components. An alloy
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with two components is called a binary alloy; one with three is a ternary
alloy; one with four is a quaternary alloy.[2]
Among commonly known alloys are brass and bronze,
Brass is the term used for alloys of copper and zinc in a solid solution.
It has a yellow color, somewhat similar to gold. It was produced in
prehistoric times, long before zinc was discovered, by melting copper

with calamine, a zinc ore.

Brass is relatively resistant to tarnishing and is often used for decorative
purposes. Its malleability and acoustic properties have made it the metal

of choice for musical instruments ."[3,4]
Aluminum makes brass stronger and more corrosion-resistant. It forms

a transparent, self-healing, protective layer of aluminum oxide (Al2O3)

on the surface. Tin has a similar effect and finds its use especially in

seawater applications (naval brasses). Combinations of iron, aluminum,

silicon, and manganese make brass resistant to wear and tear.[5]

Bronze refers to a broad range of copper alloys, usually with tin as the

main additive, but sometimes with other elements such as phosphorus,

manganese, aluminum, or silicon. Typically, bronze is about 60 percent

copper and 40 percent tin .

ih. ,t. of bronze was particularly significant for early civilizations,

leading to the name "Bronze Age." Tools, weapons, armor, and building

materials such as decorative tiles were made of bronze, as they were

found to be harder and more durable than their stone and copper

predecessors. In early use, the natural impurity arsenic sometimes

created a superior natural alloy, called "arsenical brotue."f6,7

Though not as strong as steel, bronze is superior to iron in nearly every

application. Bronze develops a patina (a green coating on the exposed

suiface;, but it does not oxidize beyond the surface. It is considerably

less brittle than iron and has a lower casting temperature. Several

bronze alloys resist corrosion (especially by seawater) and metal fatigue

better than steel; they also conduct heat and electricity better than most

steels. [8]
Bronze has myriad uses in industry. It is widely used today for springs,

bearings, bushings, and similar fittings, and is particularly common in

the bearings of small electric motors. It is also widely used for cast

r4etal sculpture and is the most popular metal for top-quality bells and

cymbals.[9]
Commercial bronze, otherwise known as brass, is 90 percent copper and

l0 percent zinc.[0]
The purpose of this work is to determine the mass percent of copper in a

samples of
Brass and bronze alloys using spectrophotometric analysis by utilizing
the huge amount of steel scrap in the local market .
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MATEzuAL AND METHODS
All the eperimental work has been done under the standard conditions.
Determination of copper in alloys :-
A 0.1g amount of an alloy ( brass and bronze ) samples were accurately
weighed and placed in a 250-mL beaker. To it, (in fume hood), slowly
pour the lO-ml of concentrated HNO3( Analytical reagent,Grainland
chemical company,UK) to react with alloy sample, 50-mL of deionized
water were carefully added and then the resulting solution were poured
into a 100 ml volumetric flask, small amount of deionized water were
added to the reaction beaker , swirl,this rinse water was added to the
solution in the 100 ml .volumeteric flask ( repeating two more times
),then making this 100 ml. of solution
0.729 amount of the copper(ll) sulfate pentahydrate (Analytical
reagent,Grainland chemical company,UK) was accurately weighed and
placed in a 100-ml beaker ,then making it 100 ml solution with
deionized water,then three other solution were prepared by dilution of
stock solution to construct the calibration graph,
The absorbances of the calibration and sample solutions were

measured at wavelengh 620nm ( spectrophotometer.otima sp -300 ).
the absorbance to zero was setted with blank deionized water.

The copper content in an unknown sample was determined using a
concurrently prepared calibration figher2.U ll
Statistical Analysis:-
Statistical analysis was conducted to describe different variables and

parameters in current study and to describe relationships as well.

RESULTS AND DISCUSSION
Table (1) and graph (1) show that the amount percnt of copper in some

famous alloys products ( Hings, chandelier, Light reflectors,spring
,Cymbal ,Window frame , Car radiator),the percent of copper amount of
above alloys products were ( 56% ,89yo, 52oh , 55oA ,92oh , 56%o and
65%) respectively. which determined spectrophotometrically this
method is simple, sensitive, selective and unexpensive methods for the
determination of copper in their alloys ( brass and bronze ).
The absorption spectrum of copper ll showed an a.bsorption maxium at
(620) nm, so all absorption measurments were carried out at (620)
In this work some samples which collected from the steel scrap from
local market had been used to determine the copper amount in these
samples.
Table (1) and graph (1) show that there are a good and satisfied amount
percent of copper in the most of copper alloy samples in steel scrap, The
amount of copper in brass and bronze alloys which were used in this
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work varies between 52%o and 92%by weight depending on the type of
brass and its intended use .

Joseph R D [2] reported in his book that :-
Springs made of from alpha bronze which consists of the alpha solid
solution of tin in copper. Alpha bronze alloys is 55 - 54% cOpper and

45-44% tin are used also to make sqinq, turbines and blades.Light
reflectors made of from bismuth bronze which is a bronze alloy with a

composition of 52 parts copper, 30 parts nickel, 12 parts zinc, 5 parts

lead, and 1 part bismuth. It is able to hold a good polish and so is used

in light reflectors and mirror ,Window frames and hings made of from

Silicon alloys which are alloys of 56% copper ,44o/o tin with 3% silicon

and lo/o manganese. Silicon bronzes strength and ductility, good

corrosion resistance and easy weldability' They are used in architectural

airplications , Cymbals made of from bronze alloy which is 90% copper

*O t OZ tin ,Candelier made of from brasses containing a high

percentage of copper are made from electrically refined copper that is at

ieast 99.3Yo pure to minimize the amount of other materials, It is able to

hold a good polish, and Car radiators made out of 650/o copper and 35%

Zinc brass alloy.
According to these standard results ,the amount percent of copper in

their alloys are approximately coincide with the results of the copper

amount p..."nt which were obtained from copper alloys samples of
steel scrap in this work.-Also many works have been achieved about

cuper and cuper alloys ( 13 , 14)

Finally it can be concluded the following
1. The analytical method which is used in this work is simple ,sensitive

and cheap
2 It found that the coppper amount percent of the alloys which used in

this work varies from 52Vo to 92o/o depending on the type of brass and

its intended use

3. The amount of copper which obtained from the copper alloys ofsteel

scrap is satisfied and a good amount

4. Ilis very necessary to utilize the huge amount ofsteel scrap which is

avaitable in local market to obtainningcopper .

Spcctrophotometric Determination ofCopper in Steel Scrap Samplcs

Table -l : shows the relationship between and

Alloys samples products Copper percent

l―Hings 56%
2-ChandcliCr(Lustcr) 89%

3-light reflectors ％う
ι
Ｃ
υ

4-Springs 55%
5-Cymbal 92%

6-Window frames 56%
7-Car radiator ％ξ

υ
‘
υ

copper amount percent
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Fig -l: shows the relationship between alloys samples and percent of copper

Calibration graph 0f absorbance versus
concentration
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Fig-Z calibration graph of absorbance versus concentration of copper

Statistical Anallzsis:-
To calculate the weight of copper in some types of scrap we chose 7
alloys as samples of products as follows :-
l.hings
2.chandelier(luster)
3.light reflectors
4.springs
5.cymbal
6.window frames
Tcar radiator
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We take from each type 0.1 gram as samples and separate copper from
it then we have the following results as shown in table I

Table-2:Weight of alloys ,copper and other material in alloys (in gram) weight of .

Weight of copper as shown in table (l) in is higher then Weight of other
material in alloy in each type in figure as shown . then we calculate the

percentage of copper in alloy and the percentage of other materials we

have the same results as shown in table (2)

faUte -:: Percentage of copper and other material in alloys Percentage of Alloys

As we see in table (l) percentage of copper higher than percentage of
other materials and the highest percentage is in cymbal which equal

to(92%) as shown in figure (2) than the second percentage is in
chandelier (luster ) and equal to 89Yo see figure the third percentage we

see is in car radiator and equal to 65%see figure (4) the forth percentage

is in hings and window frames and equal to 56%see figure (5) and(6)

then the fifth percentage is in springs and equal to55oh see figure (7)

and the last percentage is in light reflectors and equal to S2Yosee figure
(8) as shown in table (4)

Table-4:Pe in a‖

Allov sample products alloy copper other material

hings 0。 1 0.056 0.044

Chandelier (luster) 0.1 0.089 0.OH

light reflectors 0.1 0.052 0.048

springs 0.1 0.055 0.045

cymbal O,1 0.092 0.008

window frames 0.1 0.056 0.044

car radiator 0.1 0.065 0.035

le oroduct copDer othe materia
hings 65% 44%

Chandelier (luster) 89% H%

lieht reflectors 52% 48%
springs 55% 45%
cymbal 29% 80/0

window frames 569/0 44%
car radiator 65% 35%

rcentage o a

Alloys sample Copper percentage

symbal 92%
Chandelier(luster) 89%

Car radiator 65%
hines 56%

Window frames 56%
Springs 55%

Lisht reflectors 52%
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Fig-3: shows the quantity of alloy,copper & other materials

Fig-4: shows the percentage of copper & others in cymbal

Fig-5:percentage of copper & other in chandelier
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Fig-6: percentage of copper & other in car radiator

Fig-7: percentage of copper & other in hings

Fig-8: : percentage of copper & other in window frames

Thkra

Fig-9: : percentage of copper & other in springs
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Fig-10: : percentage of copper & other in light reflectors
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ABSTRACT
In this work(2‐ oxo_2,3‐dihydro‐ lH‐ indol-1_yl)Acetic acid was prcparcd from

(1,3‐ dihydro-2H‐ indOl_2‐onc)With Chloro acetic acid(1).Treatment of(1)with O‐
Phenylenediamine gavc l_(4,5‐ dihydrO‐ lH‐ imidazole‐ 2ぅ '1‐mCthyl)-1,3-dihydro-2H‐
indol‐ 2-one(2).Treatment Of(1)With thiOnyl chloride gave(3)compOund(4)was
prcpared from(3)with hydrazine hydrate.Reaction o【 4)with SCCinic anhydridc
gave l― [(2-oxo‐ 2,3¨dihydro ‐lH_indol… 1‐yl)acCtyl]tetrahydro pyridazine‐ 3,6‐
dionc(6).Rcaction of(4)with SOdium nitrate in acetic acid gave(2‐ oxo-2,3…
dihydro-lH― indol-1_yl)acetyl azidc(5).Rcaction of(4)with phenyl isO thyo cyanate

and NaOH offorded l_[(5… mercapto‐4-phcnyl‐ 4,5-dihydro-lH‐ 1,2,4-triazole -3‐
yl)methyl]1,3-dihydro‐ 2H― indol-2‐ onc(8).Azomcthcnc(9‐ H)Werc prepared through
condcnsation of(4)with arOmatic aldehydcs then compounds(9-11)arc cOnvertcd

into a number of Oxadiazol derivatives(12‐ 14)。 Thc Structurcs of thesc cOmpounds
wcre characterizcd from their mclting point, FTIR,UV― visiblc spectroscopy,
clemcntal analysis,and NMR.

INTRODUCTION
Benzirnidazole and its dcrivatives have attracted researcher｀ s
interest in the flelds Of bi00rganic and medical chemistry to their

signiicant untifungal,antibacterial and insecticidal prOpe■ ies(1)。

Synthetic pyridazinone derivatives as iinportant scaffolds in drug

discovery with many of their analog being used in the treatment of

various human pathological states(2).

The therapeutic effects of Schiff bases and l,2,4-triazole derivatives

have been studies fOr a number of patho10gical conditions with include

antifungicial(3)ant市 iral(4),antibacterial(5)and anti― innammatory(6)。
Derivatives Of l,3,4-oxadiazole and l,3,4-thiodiazole have been
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found to possess awide spectrum of pharmacological ,Medical and
biological activities(7).

We now report on the synthesis of compounds derived from (1,3-dih
-ydro-2H-indol-2-one)containing benzimidazole,pyridazinone,tri azole,
oxadiazole mieties with the pulpose of investigation in the future their
possible anti bacterial and anti-fungal activities.

MATERIALS AND METHODS
Instruments

Melting points were determined by open capillary tubs on Gallen

Kamp melting point apparatus and are uncoffected . The IR spectra

discs (KBr) were recorded with a Shimadzu FTIR-8400,UV spectra

were recorded on a Shimadzu 1604 UV/vis spectrophotometer using
absolute ethanol as solvent Element analysis were done on EUROEA
instrument. IHNMR spectra were recorded on BRUKER model Ultra
shield 3OOIVIL{Z spectrophotometer. Starting chemical compounds were

obtained from Fluka or BDH.
Preparation of (2-oxo-2,3-dihydro-1H-indol-l-yl) acetic acid [1 ].

To (0.0lmole,1.33gm) (1,3-dihydro-2H-indol-2-one) in (20m1) of
ethanol , (0.01mo1,0.56gm) KOH was added followed by (0.01mo1e,

0.95gm) mono chloro acetic acid. The reaction mixture was heated

under reflux for (8hr.).The hot solution was evaporated under reduced

pressure . The reaction mixture was cooled , acidified with 10% HCI to
precipitate the acid [1], the obtained compound was filtered , washed

with cold distilled water and dried.table(l)
Preparation of 1-(4,5-dihydro-1H-imidazo)-2-yl-methyl)1,3-dihydro
-2H-indol-2-onel2l:

compoundtll (0.01 mole,l.9lgm) was refluxed for (l2hrs.) with o-

phenylene diaine (0.Olmole,1.08gm) in 4N HCI ( 20ml).The reaction

mixture was cooled and then neutralized ammonia to precipitate

benziamidazol. Table( I ).
Prepa ration of (2-oxo-2,3-d ihyd ro- I H-in do l- I -yl)a cetyl ch lorid e [31.

To compound[] (0.0lmol,1.9gm) was added thionyl chloride

(l5ml). The mixture was held at reflux for (7hrs). The excuss of thionyl
chlorid ramoved under reduse pressure to get compound [3] .table(l).
Prepa ration of (2-oxo-2,3-d i hyd ro- 1 H-in dol- I -yl) acetohyd rzid e [41.
A mixture of compound [3] (0.0mo1e,2.09gm) and hydrazine hydrate

(lOml) was refluxed for (3hrs.) , ethanol (l5ml) was added and refluxed
for (4hrs.). The separated precipitate was filtered and washed with cold

water and recrystallizedfrom ethanol to get compound[ ] table(l).
CroHrrN:Oz calc. for (C.H.N)%
c, 58.47,H5.3 5,N,20.46
Found % C 58 .57,H.5 . I 5,N ,20 .86 .
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P repa ration of (2-oxo-2,3-d ihyd ro- 1 H-in dol- I -yl) a cetyl azide [5].
To a cold suspension of compound[4] (0.01mo1,2.05gm) in acetic

acid(30.m1), a cold solution of sodium nitrate (0.03mole,2gm) in water
(10m1) was added drop wise with stirring . Stirring was continued for
(1hrs.) at room temperature. The solid product thus formed was filtered
, washed with water , dried and recrystallized from ethanol.table(l).
Preparation of 1-[(2-oxo-2,3-dihydro-1H-indol-1-yl) acetyl] tetrahy
-dro pyridazine(-3,6-dione [6]

Succinic anhydride(O.O1mole, 1.5gm) dissolved in(30m1) acetic acid
was added to carbohydra zide[a](0.01mo1e,2.05gm) and the reaction
mixture was refluxed for (7hrs.). Then the mixture was poured on
crshedice. The formed solid product was filtered off and recrystallized
from pet. Ether.table( I ).
Preparation of 2l(2-oxo-2,3-dihydro-lH-indol-1-yl)acetyll-N-phenyl
hydrazine carbothiamide [7].

A mixture of compound [a] (0.01mo1e,2.05gm) and phenyl isothioc -
yanate(0.0lmole,1.3lgm) in absolute ethanol(2Oml) was refluxed for
(3hrs) and cooled. The solid product was filteied and recrystallized from
ethanol.table( 1).

Compound[7](Cr?HroNaOzS) calc. for (C.H.N.)%
c,59 .92,H,4.70,N, 1 6.45,S,9.40.
Found% C,59. 80,H,4.60,N, I 6.26,5,9.30.
Preparation of 1-[(5-mercapto-4-phenyl-4,5-dihydro-rH,-r,2,4-
triazole-3-yl) m ethyU - 1,3-dihyd ro-2H-indol-2-one [8].
compound[7] (0.01mo1e,3.4gm) were refluxed in NaoH solution
(2N,30m1) for (3hrs). cooled , then neutralized to pH 6 using dilute
hydro chloric acid to give the crude product which was filtered , washed
with water and recrystallized from ethanol.table(l).
Compound t8l (Cr7Hr6N4OS) Calc. for (C.H.N)% C,62.88, H,4.73,
N,17.26, S,g.g6.
Found% : C,62.86,H,4.7 1,N, 1 7.05,5,9.60.
Preparation of compounds (9-11)

A mixture of compound(4) (0.002mole,0.4lgm) and the correspond
-ding aryl aldhyde (0.002mo1e) in absolute ethanol (20m1) was refluxed
for (3hrs.) and cooled. The solid product was filtered and recrystallized
from ethanol.table( I ).

Preparation of compounds (12-14) [S-substituted -1,3,4-oxadiazole -
2- yll methyll -1,3-dihyd ro-2H-indol-2-one.
A mixture of compounds[9-11] (0.0lmole), anhydrous Sodium acetate
(0.02mole) and glacial acetic acid was placed in around bottomed flask
equipped with a separating funnel for the addition of bromine (0.8m1 in
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5ml of glacial acid)was added slowly to it while stirring mag,etically.

After(1.5hrs)of Stirring the solution was poured on crushed ice,and the

recrystallized from aldhyde free ethanol.

Compound[12](C14,H13N4,04)%CalC・ fOr(C.HoN.)%

C,60.65,H,3.56,N,16.65。

Found%:C,60.85,H,3.45,N,16。 70.

All physical constant for these compounds were reported in table(1).

MSL「LTS AND DISCUSSION
The reaction sequence for titled compounds is out lined in

Scheme(1)

〇 針Ar= Ｅ

”
The starting material for the synthesis of targeted compounds is

( 1,3 -dihydro-2H-indol-2-one)
Treatment of the starting materials with chloro acetic acid produced

compound(1).
The structure of(l) was confirmed by their FTIR and UV. Spectra
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through the appearance of bond at34l9cm-' fo, (-OH) and 1700c-'' for
(C:O) carboxylic acid.

Condensation of compounds(1) with O-Phenylene diamine yielded
the benzimidiazole derivative(2). Structure of compound(2) was

confirmed by FTIR spectra data which showed the the disappearance of
bonds at 34l9cm't and l700cm-r attributed to (-OH) and (C:O) of
carboxylic acid in compound(l).
The mechanism of reaction ia shown in schem(2).

o H^N H(*il H'*\.'\ H* 'fl)R-cH2-c-oH 
**D 

# R-cy-oH
.\ 

-/---------/

〇

Ｉ

Ｃ

ｌ
１
０

Ｈ
　
π
ＨＣ

一
Ｒ

?早
R―CH2~CTE

＋
Ｈ

一

H7) 早
R――CH2~9~N

∝
‐

―
R一m2 ~翌 二 R一釧2
HO H

Treatment of(1)with SOC12 prOduced compound(3)(2¨ oxo-2,3¨
dihydro… lH― indol-1-yl)acetylchloride compound(4)was prepared by

the reaction of(3)with hydrazinc hydrate.The FTIR spectrum of the

hydrazide(4)show tWO Stretching hands at(3300-3200)cnl‐
l Which were

assigned to the NH2 Stretching frequency compound(4)showS band at

1635 for(C=0).

Treatment of(4)with SOdium nitrate in acetic acid yielded
compound(5).

FTIR spectrum o15)showS band at(2200)cm‐ l fOr(N3)With the

く
υ
つ
′
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disappearance of(NH2) at (3300-3200)cm-t.
Treatment of(4) with sccinic anhydride gave compound(6) FTIR

spectrum o(6) shows bands at 3460cm-1 and 32l0cm-r which where
assignable for (NH) stretching vibration and at l720cm-r was due to
(C:O) moiety of pyridqzine ring while the (C:O) stretching of amide

(1624)cm't compound(6):H-NMR:(t,2H) in ( 1.87-2.03) two equivalent

methylene groups of pyridazine ring (S,2H) in 2.78 due to (cHz -c I
(m,4H,Ar-H) 7 .7 -8, Pyridazine (N-H) absorption at (9.45-9.67).

Rection between(4) and phenyl isothyiocyanate afforded the corresp

-onding thiosemicarbazide(7) in moderate.yield.The FTIR spectra o(7)
Aispfay-(C=Sl stretching band at 1250cm-r and (NH) stratching band at

3226cm-t.
Reflexing of compound(7) with NaOH solution for three hours affor

-ded triazole derivative(8) which exists in toutomeric thiol - thione

equilibrium as indicated by the (C=S) stretching band at ll80cmrand
S-H strech at2550 cm''(9).
Compound (8): HNMR ppm : 2.78(S,2H)(-N-CHr)'
3.8(S,1H,N-H thione),
8.3-8.9(m,9H,Ar-H).
Condensaiion of (4) with aryl aldehydes in ethanol gave the Schiffs

bases (9- I 1). The formation of these Schiff s bases was indicated by the

Dresence in their FTIR spectra of azomethine (C:N) stretching band at

i t ooo- t o+o;.rn-',combinid with the disappearance of (NHz) stretching

band. Moreover,treatment of Schifls bases(9-11) with (BTy'CH3COOH)

produced oxadiazole derivatives(l0) U2-141. Structures of these

iomporrd, which displayed two bands at l245cm-t and 1080cm-r for

tn. (C-O-C) asymmetric and symmetric stretching , in addition to the

band at 1620 for the (C:N) stretch'
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ABSTRACT
A physiological feature of many tumor tissues and cells is the tendency to

accumulate high concentrations of certain substances, such as copper ' While the

precise role of copper in tumors is cryptic, copper is required for angiogenesis'

Recently reported that organic .opp..-.ontaining compounds comprise a novel class

of proteasome inhibito.s ind tumoi cell apoptosis inducers' In the current study three

compounds (lv),(vD and(vll) designed and synthesized to selectively targeted the

cancer cell characteiized ty .t"ruteO level of copper. The generation ofthe target

compounds(lv),(vl) and(vll) were accomplishetl following rnulti step reaction

procedures. The reaction and purity of the products were checked by TLC, the

structure of the final compouni, und th.i, intermediates were confirmed by their

melting points (uncorrected), infra red spectroscopy'

t<ev woids : Dithi ocarba.ate, 1,3,4-Thiudiu'o1", A

INTRODUCTION
copper is an essential trace metal for animals. The amount of copper

in an organirm is tightly regulated (1)' Copper plays an important role

in conserved processes, such as ietpiruiion' T9 highly specialized

fro..rr., ,rrh u, angiogensis, a ptotttt critical. for tumor growth'

required copper as an lssJntial cofactor (2,3).High level of copper have

been found in many types of cancers,incloding prostate, breast, lung and

brain(4).The ubiqittin-proteasome pathway is essential for many

;r;;; ir.rrdirg it. ttll cycle,apoptosis'angiogensis and

differentiation fifl Pyrrolidine dithiocarbamate and other

dithiocarbamate deiivativet 6ig. !) are a class of metal chelating

.on1pouras and it'shave ability to induce apoptosis in conjunction with

.opp., in different types of cancer cells by inhibiting proteasomal
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chymotrypsin-like activity (7,8,9). Recently it was reported that 1,3,4-
thiadiazoles possess variety biological activities like antibacterial,
antifungal, antiviral and anticancer(10). 1,3,4-thiadiazoles exhibit wide
spectrum of biological activities, possibly due to presence of toxophoric
N-C-S moiety(11) .Additionally 1,3,4-thiadiazoles moiety act as

"hydrogen binding domain" and two-electron donor system(l2). New
series of 1,3,4-thiadiazoles derivatives(Fig.l ), were synthesized and

showed good anticancer activities against Hella cell lines(13) . These

finding present a strategy for design and synthesis three derivatives to
targeted the cancer cell characterized by elevated level of copper.

:sa""
sll l.

I tt-// ,."A"A.-s'-r"N\"cH'\/ \ I llsH H'c/ 
5

N--N
Ｏ

Ｃ

,\"*

Figure- I : a-Pyrrolidine dithiocarbamate, b-dithiocarbamatederivative (disulferam),

c-dithiocarbamate-coppercomplex,d- 1,3,4-thiadiazoles derivatives.

MATERIALS AND METHODS
Thiosemicabazide ,cysteine and sodium nitrite were purchased from

Fluka (Germany);p-Nitro aniline was purchased from
Fisons(England); carbone disulfide was purchased from Riedel-Dehen
(Germany);l -bromo butane and triethylamine were purchased from
Hopkins and Williams (England);N-bromosuccinamide was purchased

from Aldrich (Germany).All chemicals and reagents grade and obtained

from standard commercial sources.

Melting points were measured on Thomas Hoover Electronic melting
point apparatus; and were unconected; Infra red spectra were recorded

a! KBr disc on FT-IR Spectrophotometer .

Synthesis of 2-amino-5-mercapto-I,3,4-thiadizole. Compound (l):
Thiosemicabazide(4g,0.043mol)was suspended in absolute

ethanol(30m1),anhydrous sodium carbonate (2.23g,0.021 mol) and

Ｎ
Ｉ
Ｉ
Ｒ

ヽ
Ｒ
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carbon disulfide(9.5g,0.0125 mol) were then added with stirring and the

reaction mixture wis refluxed for 5h.The reaction mixtured was then

allowed to cool to room temperature and filter. The filtrate was

evaporated under vacuum then distilled water (90 ml) was added

acidirying with concentrated hydrochloric acid gave greenish- yellow

p.".ipitut. ,filtering and washing with distilled water and

i...yttittization from hot water gave(2'amino-5-mercapto-L,3,4-

thiaiizole ) (14).The physical properties ,meiting point and percent

yield were summarized in table(l) while IR Spectra were summarized

in table(2).

synthesis of 2-amino-S-(butylthio)-1,3,4-thiadiazole. Compound(ll):
Dissolve compound (l) (0.769, 0.0053mo1) in (20m1) ethanol.

Solution of sodium hydroxide (0.21,9,0.0053 mol) in a little volume of
distilled water was added. The reaction mixture was refluxed for 15

min. 1- Bromobutane (0.73g,0.0053mo1)was added gradually and the

reaction mixture was refluxed for additional 'lh.The solvent was

evaporated to dryness under vacuum and the precipitate was extracted

by a mixture of distilled water(50ml) and ethyl acetate(100ml),filtering

and evaporating the solvent and recrystillized from methanol then

wash the product with dichloromethane gave (2-amino-5-(butylthio)-

1,3,4-thiadiazole ) (15) .The physical properties, melting point and

percent yield were summarized in table(l) while lR Spectra were

summarized in table(2).

Synthesis of 2-(((5-butylthio)-1,3,4-thia diazol-2-yl) diazenyl)-4-

nitroaniline. Compound (lll):
Compound (1l)(2.8ag,0.015mo1) was dissolved in a solution of

concentiated hydrochloric acid ( 30ml) and distilled water (30m1) ,and

the mixture cooled to OoC.Cold sodium nitrite solution 20% (6ml) was

added drop by drop with continuous stirring and cooling .P-nitro aniline

(2.O7g,O.Ot5 mol)was dissolved in hydrochloric acid 30%(30m1), and

the mixture cooled to 0oC,then was added to fist solution drop by drop

with continuous stirring and cooling. Set aside at same temperature for

2h ,filter, wash the precipitate with cold distilled water and

recrystillized from ethanol to give compound (l1I) (16) 'The physical

properties, melting point and percent yield were summarized in table(1)

while IR Spectra were summarized in table(2)'

synthesis of s-(2-(5-(butylthio)-1,3,4-thiadiazol -z'yl) diazenyl) -4-

nitrophenyl carba mothioyl)-N,N,N-triethylthiohydroxyl am m onium

.Compound (lV):
A mixture of compound (lll) (1.1259,0.0037 mol) ,triethylamine

(0.3749,0.0037 mol)and carbon disulfide(O .2819,0.0037 mol) in ethyl
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acetate was refluxed at 60oCfor 3h.The resulted solution was evaporated
to dryness under vacuum, diluted with absolute ethanol and then filtered
over anhydrous magnesium sulfate .A precipitate was formed by
addition of cold diethylether .The precipitate was filtered, washed with
cold diethylether and recrystillized from ethanol- diethylether to give

compound (lV) (17) .The physical properties, melting point and percent

yield were summarized in table (1) while IR Spectra were summarized

in table (2).

Synthesis of potassium- 2-amino-3-(2,5-dioxopyrrolidine-thio)
propanoate. Compound (V):- 

A solution of potassium hydroxide (2.259, 0.04 mol ) in absolute

ethanol (l0ml) was added to a solution of cystein (2.449,0.02 mol) in

absolute ethanol (50 ml). The result precipate was filter ,dried and

suspended in dichloromethane (aOml) ,cooled to 0'C.Then similarly

.ool.d suspension of N-bromosuccinamide (3'589 ,0.02 mol) 
-in

dichloromethane (20m1) was added .After stirring at ooC for l0min ,the

suspension was stined for additional 2h at room temperature' The

insoluble material was then filtered to give potassium bromide ,and the

filtrate was evaporated to dryness under vacuum, the residue was

recrystalized from ethanol-distilled vrater to give light brown powder of
compound (V) (18) .The physical properties, melting point and percent

yield were summarized in table (1) while IR Spectra were summarized

in table (2).

Synthesis of 2-am ino-3 -((2-((5-(butylth io)- 1,3,4-th iad iazol'z-yl)
diazenyl) -4-nitrophenyl carbamothioyl) disulfanyl) propanoic acid'

Compound (Vl):
i A solution of compound(lv) (1.15g, 0.0022 mol) and compound(V)

(0.459, O.OO22 mol) in N,N,dimethylformamide _DMF 
(20 ml) was

refluxed for 3h.A precipate was obtained by acidification and addition

of distilled water which is filtered and washed with diethylether to give

compound (Vl) (18) .The physical properties, melting point and percent

yield were summarized intable (1) while IR Spectra were summarized

in table (2).

Synthesis of butyl-2-((5-(butylthio)-1,3,4-thiadiazol-2-yl) diazenyl) -

4-nitrophenyl carbamodithioate.Com pound (Vll) :

To a solution of compound(lv) (l.l2g ,0.0022 mol) in absolute

ethanol (20 ml),1-bromobutane (0.2989, 0.0021 mol) was added

gradually and the reaction mixture was refluxed for 4h. The solution

*ur evaporated to dryness under vacuum and the precipitate was
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extracted by mixture of distilled water (50m1) and ethyl acetate (100m1),
filter and evaporate the
solvent and recrystillized from ethanol - dichloromethanethe, wash theproduct with dichloromethane to give compound (vll) (rql. The
physical properties, melting point urd p....nt yield were summarized in
table (l) while IR Spectra were ,rrnrnurired intable(2).

RESULTS AND DISCUSSION
The synthetic procedures for the designed target compounds IV, vIand vII are illustrated in schemes (r),p)and(3i respeciively . Taryet

compound (IV), was obtained from the reaction of compound (III) andcarbon disulfide in the presence of triethylamine. The reaction isnucleophilic addition reactionin wich the nucleophile amino group
attach the electrophile carbon disulfide(17). conrpound (III) obtainedfrom the reaction of diazonium sart of 

'.o,,porrd 
(II) and p_nitro

aniline by diazotization(.s). The compound (vI) was synthesized fromreaction of compound (IV) and compound'(v). compound (v) is asulfenimide derivative synthesized from the reaction of potassium saltof cystiene amino acid with N-bromosuccinamide. The thiolate anaionof the cystiene attacked the nitrogen of N-bromosuccinamide leading tothe formation of sulfenimide with the riberation of potassiumbromide'Then compound (VI) was obtained from the reaction of thiolcontaining comp_ound, (compound IV) and sulfenimide derivative,(compound v).The reaction falrowed a ,r.i.oprrilri. substitutionmechanism in which the thiol moiety attacked the sulfur of thesulfenimide generating the disulfide and succinamide(1g,20).
compound (uI). ggpii uv alkyration of co-pouna (IV) by thiolalkylation method.(r9).The-IR spectra of the synthesized compoundsand their intermediates, tables 1z; strowe d a iharacteristic bands ofabsorption which were in consisience with the proposed structures ofthe compounds(21,22).
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Scheme -1: Synthesis of compound (IV).
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Table-1: The physical properties ,melting point and percent yield of the synthesized

compounds.

Tablel

REFERENCES

compou
nd

molecular
formula

molecular
weisht

recrystilliaion
solvent

percent

yield

color melting
noint

l C2H3N3S2 Hot D.W. Greenish-yellow 227

「 (H) C6H‖N3S2 282 Ethanol 120‐ 122

C12H14N60
2S2

338
Methanol-

dichlromethane
Orange-yellow 178‐ 180

(lV)
C19H29N70
2S4

514
Ethanol‐diethyl

ether
60 Light brown 190‐ 192

(V) C7H9N204S 204 Ethanol‐ D.ヽV. 60 Light brown 122‐ 126

(Vl)
C16H19N70
4S5

533 diethyl ether 75 Red brown 70¨72

(Vll)
C17H22N60
2S4

470
Ethanol-

dichlromethane
Light brown 206‐208

,2: The IR absorPtion bands of cP4q I,H,Ⅲ ,IV,V,Ⅵ and V

compound Bands (cm-') characterization

Compound (l) 3394 and 3274

2550 and 670

1630

asym. and sym. st.vib. of NH2
st.vib. of SH and C-S

st.vib ofC=N

Compound (lI) 3390 and 3275
670
2995,2925 and 287,

a-sym. and sym. st.vib. of NH2

st.vib. of C-S

st.vib.of CHz and CH3

Compound (lll) 3255 and 3248
1579

1545 and 1340

asym. and sym. st.vib. of NH2

st.vib. of N=N
st.vib. of nitro

Compound (lV) ０

０

０

７

４

７

５

５

４

and 1330

1300 and l170

st.vib. ofN:N
asym. and sym st.vib. of nitro
st.vib. of C=S of dithiocarbamate

Compound (V) 3490 and 3360
1771 and 1693

1550 and 1411

asym. and sym. st.vib. of NH2

str.vib. ofC=O of five member cyclic
imide
asym. and sym st.vib. of carboxylate
ion.

Compound (VI) 3450 and 3410
3000‐2500

1703

1570

1500 and 1360

1470,1300 and l170

asym. and sym. st.vib. of NH2

st.vib of carboxyl
str.vib. of C=O
st.vib. ofN=N
asym. and sym st.vib. of nitro
st.vib. of C=S of dithiocarbamate

Compound (VII) 1570
1540 and 1330

1470,1300 and l哩

st.vib. ofN=N
asym. and sym st.vib. of nitro
st.vib. of C=S of dithiocarbamate
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ABSTRACT
Condcnsation of 2-aminopyHmidin with methyl acrylate in acctic acid gave

methy1 3‐(pyrimidin-2-yl amino)prOpanoatc compound(1).Reaction ofcompound

(1)Wtth hydrazinc hydratc rcsulted propanoyl hydrazidc dcnvat市 es(2).Treatment
o【2)with malic anhydridc,phthalic anhydride,succinic anhyd」 de afforded
pyridiazine dcr市 at市cs(3‐ 5)and then with acetylacetone, cthylacctoacetate,
ethylcyanoacetatc afforded a ncw der市 at市es pyrattole ёom2ound(6‐ 8).CompOund

(2)react With different aldchydes or ketones gave new Schiffs bases der市at市es(9-

13).Schi″ S bases conve■cd into hetrocyclic compound by react with malic
anhydride in dry benzcne to gave oxazepinc(14-18).The identiflcation of isolated

and purifled compounds wcre elucidated by lHNNIIR,IR,UV.

INTRODUCTION
Hydrazide derivatives have been frequently found in heterocyclic

chenlistry as key interinediates for synthesis ofhetero cyclic compound

and they have been repo♯ ed tO  exhibit biological activity[1] .
Pyridazine derivatives have been reported to possess antinlicrobial and

potent analgesic[2],pyraZOle der市 at市es are associated with
antibacterial antiviral[3],ant diabetic and  bactericidal[4]actiVities

。()xazepin derivatives have some ilnportant biological and anti ―
iniammatory effect[5]such aS On the central nervous system as
enzyme inhibitors[6],analgesic[5]and antidepressant[7,8].

MATERIALS AND METHODS
Melting point were deternlined in open capillary tubes on Gallen

kamp rnelting point apparatus are uncorrected。
71ヽ

he IR spectra KBr disc

were recorded with Shimadzu ‐2N,FTIR…8400 S .UV spectra were

翼
C:鷲
雲l鶴

『

鞘LS囃
°
:翼熙i富麗譜電:∫

t麗

spectrometer using I)MSC)as solvent.

89



Synthesis of New 3-(Pyrimidin-2-Yl Amino) Propane Ilydrazide Derivatives 
Nisreen

Synthesis of methyl 3-(pyrimidin-2-yl amino)propanoate I9l(1).
2- amino pyrimidin (0.05 mole,4.75 g ) with (0.05 mole, a3 g)

from methyl acrylate in 10 ml of acetic aciC was refluxed on steam bath
for 15 hrs.,then it poured with stirring into crushed ice. The solid
precipitate was filtrated washed with cold water dried and recrystallized
from ethanol table (l) .

Synthesis of 3-(pyrim idin-2-ylamino)propanehydrazide[3, I 0l(2).
To a solution of methyl 3-(pyrimidin -2-yl amino) propanoate[]

(0.01 mole, 1.8 g) in absolute ethanol 50 ml, hydrazine hydrate
(0.0lmole) was added and the reaction mixture was refluxed 6 hrs. On
cooling, the precipitate formed was filtered off and recrystallized from
ethanol table (1) .

Synthesis ofl - [3- (pyrim id in-2-yla m ino) p ropa noyll -Aryl
hydropyridazine -3,6-dione I I I l(3,4).

A mixture from different anhydride compounds (0.001 mole )
(malic anhydride ,succinic anhydride) respectively dissolve in 30 ml of
acetic acid with (0.001 mole,0.l8 g ) from compound [2] the mixture
was refluxed for 7 hrs., then poured into ice water filtered the
precipitate and recrystallized from petroleum ether and acetic acid
( l:l ) table (l) .

Synthesis of 2-[3-(pyrim idin-2-ylam ino)propanoyll-2dihydro
phthalazine -1,4-dion[1 1] (5).

A mixture from phthalic anhydride (0.001 mole,0.15 g ) with 30
ml of acetic acid, (0.001 mole,0,18 g) from hydrazide [2] the mixture
was refluxed for 7 hrs. Then proud into ice water filtered and
recrystallized from petroleum ether and acetic acid(l:l) table (l) .

Synthesis of pyrazole derivatives( General procedure) 12 112l(61718).
To a mixture of (0.001 mole, 0.181 g ) from hydrazide

compound[2] with (0.001 mole ) acetyl acetone, ethylaceto acetate and
ethyl cyano acetate with 0.lml acetic acid in 30 ml abslout ethanol ,the
mixture was refluxed 7 hrs. Then cooled the precipitate and filtered off
,recrystallizedby ethanol table (l) .

Synthesis of Schiff bases (General procedure) [13,14] (9-13).
To a stirring solution of compound [2] (0.01 mole, 1.8 g ) in

absolute ethanol (15 ml) , appropriate aldehydes or ketones (0.01 mole)
was added , the mixture was refluxed for 6 hrs. and cooled to room
temperature. precipitate was filtered and recrystallized from ethanol
table (1) .

●
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Synthesis of oxazepin (General procedure) [15](14-18).
To a mixture of (0.01 mole) Schiff bases with (0.01 mole, 0.98 g )

malic anhydride in 20 ml dry benzene , the mixture was refluxed in
steam bath at 70 C0(2 hrs.) , removed the excess of solvent then cooled
the precipitated and filtrated off ,recrystallized by different solvent
table (1) .

⊂ ン

_NH2 +CH2~CHCOOCH3
CH3COOH

一
[1]

NH2NH2H20

Ethanol

aceron phthalic\anhydride

Ow¨喝

acetyl

螂喝1電 1   0

CH3   
〔〔1)L_NHCH2CH2」 ―

H)

Scheme I

[6]
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ｒ
ｋ

p‐ 13]

[14‐ 18]

P = cHr, CH3, H, H, H

た=くひて>,Nちて
Scheme 2

RESULTS AND DISCUSSION             `
The new derivatives of pyridazin, pyrazole, SchilFs bases and          e

oxazipine were prepared following the reaction sequences outlined in         t

scheme l and scheme II.

Compound[1]prepared by the reaction of 2‐ arnino pyrimidine with

methyl acrylate in acetic acid to g市 e the methy1 3‐(pyrimidin-2‐ yl

arnino)propanOate.The IR ospectra have been studied and were in

鮮罵謝胤よЪ:ツ肝11胤ツ瑞・
♂)」∞mpOund‖山ow
stretching band of(NH)and

OWT岬

↑    /R
NHCH2CH2CNHN==C、

、Ar

Nisreen
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C=O of ester respectively ,Uヽ「。 Spectra of mostly showed intense

l翌島手llilltill発 ::」:IIざlli鷺|:lnln)WhiCh belonged to 
π一→π*and

2).Treatment of compound[1]with
hydrazine llydrate in abs01ute ethanol gave the key intermediate

議 等 鷺 鷲 観 牌 li‖
宥 l槻 お 椛 鯖 儡 」

I. U 「ヽ。 Spectra of mostly showed
intense maxima at(241,209 nm),(338 nm)due 10 π―π

*and n‐
>π
*

transition respect市 ely(table 2).The lH NMR(DMSO_d6)Of
compound[2]:6.5(d,3H,CH aromatic),8.5(s,lH,NH),3.4,2.5(2t

,2(2H),CH2CH2),5。 3(s,2H,NH2)・
Pyridazine derivatives have been synthesis by treatrllent of propane

hydrazide[2]with (InaliC anhydride, succinic anhydride and phthalic

anhydride ) in acetic acid giving the derivatives of pyridazine

compounds[3,4,5].The IR. Spectra presencc appearance the band of

(0‐H), at(3504-3464cm‐
1)and(NH)stretChing vibrations bands

appearance at(3369-3213 cm‐ 1).Pyridaぷ ne ring appearance at band

(1745-1707 cm‐
1),and the band(1674-16409m‐ 1)Was due tO the

V(C=0)Of amide this valuc appear to be lower thatt expected due to the

hydrogen bond between it and(N― H)grOup ofpyridazine ring.From the

above mentioned results we can say that the compound[3,4and 5]can

be e対 st in two tautomeric forms;keto[I]and enOl[II]fOrms

OH

0

III]

・０
　
１

UV. Spectra of mostly showed intense maxima at (244-209 nm) ,
(348-338 nm) which belonged to lr---+TE 

*and 
n--+7r* transition

respectively show the table 2. The 'U XU{RIDMSO_d6) of compound
[3]: 6.2 (d, 3H, aromatic proton),8.2(s,1H,NH), 3.4,2.6 (2t, 2(2H),
CH2CH2), 10. 1(s, lH, NH pyridazin), 6.8,7 .2 (2d,2(lH), CH:CH).
Condensation of compound [2] with (acetyl acetone, ethyl aceto acetate
and ethyl cyano acetate ) in absolute ethanol in catalytic amount acetic
acid gave the derivatives of pyrazoles compounds 16,7,81. The IR.
Spectra presence the band at (1763-1701 cm-')and (1660-162G cm-r)
(C:O) moiety of pyrazole ring . UV. Spectra of mostly showed intense
maxima at (276-209nm),(338nm) which belonged to n---+n 

* 
and n---n*

transition respectively (table 2).'HNMR (DMSO_d6) of compound [6] :

つ
Ｄ
∩
ソ
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3.9 (d,3H, aromatic proton ), 9.1(s,IH,NH), 3.6,4.2 (2t,2(2H), CH2CH2),
27,2.5 (2s, 2(3H), CH:).
Condensation of compound [2] with aryl aldehydes and ketones in !

absolute ethanol gave the Schiffs bases compounds [9,10,11,12,13] the
formation of these compound indicated by the presence in their IR.
Spectra of azomethine (CH:N) stretching bands at (1624-1604 cm-r).
UV. Spectra of mostly showed intense maxima at (243-206 nm),
(473,390-316nm)which belonged to fi+n *and n-7f,' transition
respectively (table 2).IHNMR (DMSO_d6) of compound [13] : 6.5 (m,
TH,aromatic proton ), 8.4(s, 1H,NH), 3.4,2.4 (2I,2(2H),CH2CH2) , 6.7
(s , lH,HC:N).
Treatment of Schiffs bases with malic anhydride in dry benzene gave
the derivatives compounds [14,15,16,17,18]. The IR. Spectra show the
disappearance of absorption band of (CH:N) in the region (1624.--'),
combined with the appearance of absorption band at (1759-1707 cm-t)
of moiety of oxazepin ring and (1699-1641 cm-r) carbonyl group of
amide . UV. Spectra of mostly showed intense maxima at (296-204 nm

) , (339-325nm) which belonged to n+n 
* 

and n-r' transition (table 2). '

'H NMR (DMSO_du) of compound [8] : 7.5(m, 7H, aromatic proton),
8.2(s,lH, NH), 3.8,2.6(2t,2(2H), CHzCHz ),6.2(s,lH, HC:CH). -' 

,

i Table -1: physical properties

CNHCH2CH2C00CL

70% 120‐

122

Ethanol CsH11N3O2

OM%減H鴨
70% ８

０

３

４

Ethanol C7H‖N50

9呻島』J申
O

650/O
８２
．

８４

Petroleum ether CHH‖ N50
3

261

94

IN01 Compound Y ield

%
ＭＰ
Ｃ

Molecular
formula

Ｗｔ

ｍ。

Ｍ

ｇ
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④L¨鋤腔‖
65% 190¨

192

Petroleum ether CllH13N50

3

263

０

＝
＝

ＣＨＣＨＣＭＬ
HN

|

_N

70% 198‐

200
Acetic acid CHH13N50

3

70% 204¨

206
Ethanol cr2Ht5NsO 245

650/0 155‐

157
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2
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２０‐

Ethanol C10H12N60

2

″
十
う
４

〔
1)〕
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ρ

b
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1:1

Ethanol+H20 C;3H15N5O

S
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70% 156‐
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1:1
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3
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111
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3
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Tablc-2: data

NO ICO■polll 一‐‐‐‐‐‐‐‐Ｕ‐Ｖ‐一懸濡̈

IRI(KBI)Olnl

‖ ギ協 :
IV(‐C〒0)
||`ll111

,v(C=N
I)|1市ず‐ 一Ｍ一静 一̈一ｒ

ｍ一一一一一一一一一

3061 ７３７
曲

1602 3352 1473

3178 1645 1620 1531

3101 1597 1521 畑３５０４

3030 3225 1512
V(OH)
3506

ヽ ベ

3234 2999 1595 3350 1521
V(OH)
3464

3107 1608 3124 1433

1608 3213 1525
V(OH)
3481

3093 1595 1512 Ｗ３４６８

3186 2999 1604 1529
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3030 1624 3281 1523
V(NH2)
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2941

2883
1656 1599 1508

N02
1300

3084
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N02
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Table -3: Chemical shifts HNMR spectra

Vol.22,No2,2011

膊TI Type bf
signal

NO1 01116tol Rさ

“

al・kζl‖|

2 6.5

8.5

3.4,2.5

5.3

ｄ

ｓ

ｕ

ｓ

3H
lH
2H,2H
2H

Due to aromatic proton.
Due to NH proton.
Due to CH2CH2 proton
Due to NH2 proton.

11111キ

6.2

8.2

3.4,2.6

10.1

6.8,7.2

ｄ

Ｓ

ｔ
，
ｔ

Ｓ

ｄ

ヽ

ｄ

3H
IH
2H,2H
lH
lH,lH

Due to aromatic proton.
Due to NH proton.
Due to CHzCHz proton
Due to NH pyridazin.
Due to CH:CH proton

６

・

6.4

9.1

3.6,3.2

2.7。2.5

ｄ

Ｓ

ｔ
，
ｔ

Ｓ

，

Ｓ

3H
lH
2H,2H
3H、3H

Due to aromatic proton.
Due to NH proton
Due to CHzCHz proton
Due to CHrproton

13■‐.■||

|「|■

6.9

8.4

3.4,2.4

6.7

ｍ

Ｓ

ｔ
，
ｔ

Ｓ

7H
lH
2H,2H
lH

Due to aromatic proton
Due to NH proton
Due to CH2CH2proton
Due to HC:N Droton

||「
11・111

1端」
7.5

8.2

3.8,2.6

6.2

ｍ

Ｓ

ｔ
，
ｔ

Ｓ

7H
lH
2H,2H
lH

Due to aromatic proton
Due to NH proton
Due to CH2CH2proton
Due to HC=CH proton
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ABSTRACT
The synthesis and characterization of tetra-dentate Schiff bases derived from

salicylaldehyde and ethylenediamine have been subject for many studies (l). The
present study includes synthesis Schiff bases tN,tl_biq(:
benzeLeazo)salig/aldehydeJ *elhJ9[._edtaaj_[q_ ( HzL ) together wittr its
complexes with Ni (If , co (ll) and cd(ll) . The results has been iompared with
other similar ligand I N,N'- ethylene bis(salicyldemimine)] HzL, ; which has been
also prepared with similar complexes and subjected to the same study.

The study discuss the coordination mode of the ligands under investigation,
where the ligands expect to behave as tetra-dentate complexes. Intra and inter-
hydrogen bonding would expect to affect the coordination course.

Characterization of ligands and complexes were done by elemental analysis,
molar conductivity measurements, infra-red, electronic spectra, and atomic
adsorption.

INTRODUCTION
The present study aim to investigate the synthesis and reaction of HzL
and H2L' ligands derived from the condensation of ethylenediamine
with salicylaldehyde derivatives with metal ( II) ions. The study revels
and throws light on the coordination path of the above mentioned
ligands, towards some metal ions.

Schiff bases offer many flexible series of ligands capable to bind
with various metal ions to give complexes with suitable properties for
theoretical and practical applications [2]. These vdrious classes of Schiff
base can be prepared by condensation of different type of amine and
carbonyl compounds [3]. A large number of Schiff bases and their
complexes have studied and considered cue to their importance in
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Tawflq

industry and their activity as antifungal,antibacterial,anticancer and

herbicidal[4,5].

It is well known that Nitrogen and Oxygen atoms play a role in the

coordination with metals at act市 e site Of the ligands[6,7].So thiS

required that H2L and H2L' act as tetra…  dentate chelating ligands,

which g市es complexes fairy rigid structure[8].The presence of two

nitrogen atoms and two oxygen atoms, cause the coordination to take

place with one metal ion through the four coordination sites[9],thiS

leads to the formation of three chalets rings.The double bond attached

to the nitrogen atoms contributes in enhancing the basicity of both

nitrOgen atoms, which leads to increase the stability of the complex

formed[10,H].

MATERIALS AND METHODS
All chenlicals used are ofanalytical grade and have been used

without further puriflcation.Elemental analysis was carried out by

(Euro―vector 3000)elemental analyzer.IR spectra were recorded on

Shimadzu(FIR‐ 8400s)and Shimadzu(FTIR‐ 8000)spectrophotometers

.UV―Visible was taken on(Cary 100)Spectrometer.Atomic absorption

measurements were taken by(PhOneix‐ 986)。

Preparation ofヨ【2L:
0.05 mole of aniline was dissolved in 12 ml of concentrated
hydrochb五 c add and coobd with teo Soh■ on of sodum n■五te

(prepared by dissolving 4 gm.of NaN02in 20 ml of water)was
added drop wise to the above solution with continuous stirring ; the

resulting m破 ture was kept for one hour at O° C(solutiOn No。 1)。

A solution of salicylaldehyde(0.05 mole)and anhydrous sodium

carbonate(18 gm.)diSSOlved with water(150 ml。 )the s01ution was
added drop wise to(solutiOn No.1),the mixture was left for 2 hours

at O°C.The resulted rnixture was acidifled with hydrochloric acid to

precipitate 4-( BenZeneazo)saliCylaldehyde as a light orange solid 。

The product flltered and recrystanized with ethanol.

A solution of O.06 mole of 4‐ (BenZeneazo)saliCylaldehyde in 30
ml ethanol added slowly to O.03 mole ethylenediamine(98%);the
nlixture was refluxed for onc hour,the precipitate washed several time

uSing cold ethanol, then crystanized with ethanol and dry at 50° C
overnight.The yield is 70%.

E・lemental Analo Calc.for C28H24N602:C,70.5;H,5.0;N,17.6%。
Found:C,70.7;H,5.4;N,17.2%。
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Figure- 1 :

Preparation of H2L Complexes:
Ni ( II) , Cd (II) and Co (II ) complexes were prepared as follows :

1.0 mmole of metal (II) chloride was dissolved in 25 ml of hot ethanol,
and added to a ligand solution ( 1.0 mmole dissolved in 25 ml of hot
ethanol) . The mixture was then refluxed for a period of one hour. The
solid product was then filtered and re-crystallized with ethanol followed
by drying at 50 oC for overnight.

Preparation of HzL' Ligand :

The ligand H2L' was synthesized using method mentioned in
literature [2] as follows:-
A solution of 2.8 mmole of salicyladehyde in 25 ml hot ethanol ( 95%)
added to 1.4 mmole of ethylenediamine ( 98%) ; the mixture solution
was cooled after stirring for a few minutes . The yellow precipitate
formed was filter off, re- crystallized with ethanol and dried.
Melting point is 128 oC 

.

Elemental Ana. Calc. for Cl6HroNzOz : C,70.8 ;H,6.4; N, I 1.9 % .

Found: C,71.0 ; H, 5.9 ; N, 10.4 % .

ro ,r*^*\
n Jar*, * , So* #o, """{.} * z l{:o

Ethylenediamine Salicylaldehyde [N,N'-Ethylene bis(salicylidenimine)]
LHzL')

Figure-2:

Preparation of IJzL'Complexes :

Ni ( II) , Cd (II) and Co (II ) complexes were prepared as follows :

つ
０
（
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A solution of metal (II) chloride ( 0.01 mole ) in hot ethanol ( 25 ml.)
was added to a solution of H2L'(0.01 mole) dissolved in25 ml of hot
ethanol . The resulting mixture was refluxed for a period of I hr. the
solid product was filtered and washed several times with distilled water
and then re-crystallized with ethanol.

RESULTS AND DISCUTION
The complexes are air - stable, colored, insoluble in water, and

soluble in DMF. Decomposition occurs with conc. nitric acid, and con.
hydrochloric acid. Measurements of molar conductivity were taken and
tabulated in table - I - , as all measurements indicate that all complexes
solution for both ligands are none electrolytes.
The atomic absorption analysis for complexes of H2L and H2L'
showedthatthe ratioof L:M is(I:I ).

The infra-red spectra data for ligand H2L and its complexes are given
in table -l- . The table also includes infra-red data for the H2L' ligand
aird its complexes for the sake of comparison. The spectra in the region
(3051 - 3059) c-'' fo. both of the ligands, showed the presence of
hydroxyl group - OH , which suggest existing of hydrogen bonding
[3] . Intra - hydrogen bonding is expected to occur in case of H2L as in
case of H2L'due to the structural similarity of the two ligands [4]. The
relative small difference in absorbance between the two ligands can be
explain in term of more acidic hydrogen in case of HzL due to the
withdrawal properties of the azo group attached .

The azo group is expected not to influence the coordination through
structural factor as this group is quite far away from the coordination
sites ; formation of intra - hydrogen bonding in fact supports planar
pattern of the ligand ( Figure -3-) , inter - hydrogen bonding would also
formed in both ligands

.:

,,i_j. .-* ,.,1r',, 1 rt " {_r, --*,O
n'.' 

'\-''' t ll

Figure-3: Structural representation of hydrogen bonding.

The Phenolic - C - O spectra appeared at 1286 cm-r and 1294 cm'l
for H2L and H2L'respectively , this reflects the higher acidity of OH
group in HzL' , which in turn affects the strength of the C- O bond .

Values will be shifted towards lower frequency on coordination with
metal ions, due to participation of oxygen in formation of the C - O
M bond[l5].

The band appear at 1635 cm'r for both H2L andH2L' ligands is
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assigned to the C : N stretching vibration[16,17], again shifting occur
on coordination as a result of Nitrogen engagement in this
coordination . The ring skeletal vibration ( C : C ) were constant in all
derivatives and unaffected by complexation as shown in table -1- .

In the low frequency region , observed in the complexes in the
region ( 415 - 453) cm-l was attributed to , ( M - O), and the region (
534 -535 ) .--' was attributed to , ( M - N)t181, this showed that the

coordination occur through phenolic Oxygen , and imino Nitrogen[l9] .

The electronic absorption spectra data is very helpful in the
explanation of ligands and the metal complexes. The electronic spectra
of HzL and HzL' ligands showed strong allowed absorption originated
from n ---r* and aromatic system of the benzene ring. - oH phenolic
group shows n --+ 7r* absorption and this absorption interferes with n
---rn* ilbsorption resulting in Batho - Chromic Shift towards the lower
wave length . All the above mentioned absorption within the UV-
region.

The electronic spectra of the cadmium ion complexes showed no
electronic transfer within the d -, d orbital as the 3d has 10

electrons . The color for the Cd (II) complexes resulted from charge
transfer, which is located between the Visible and Ultra - Violet region.

For the co (II) , it is noticed that the muilticibility of the
complexes is ( 2 ) due to the unpaired electrorm in 3d7 for co*2 ion. The
band transitions for this complex related to the following transition:

D, 1e,g---+ '!rgt)2 1e , g ---+ 'B, g
u3 2Arg 

- 'Eg
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Table-_l_- IR Spectral Data of the Schiff bases and Their Complexes
Corfipound u (C=N) ｈｅｎ。

ｎ
ｆ
¨̈Ｃ
Ｄ　０

u (M-N) u(M-O) 。(C=⊆ ) eslfulllyx}
( us/crn )

Color

HrL = C:e H24 N6 02 Orange

L -Ni= Cx H22 N6 02 Ni 1226 535 2t.2 Reddish
Brown

L -Cd=CzrH24N6OrCd Yellowish-
Brown

L -Co= CzrH:rNrOzCo 1230 Dark
Brown

H2L' = C16H16N2O2 Yellow

L'- Ni= CrcHuNzOrNi 1290

ｅｄｄｉｓ
¨

Ｒ

Ｂ

L' - Cd= CroHrqNzOzCd 1284 23.4

ｂ̈ｒａｗｎL' - Co = C16H1aN2O2C000o

1600

ｗｎ
　
ｅｎ

Ю
　
“

Ｂ

Ｇ
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The electronic d - d transition for the Ni(II) complexes located at
the visible area of the spectrum and this due to the following absorption

D1 ]e'g 'Azg
1,J2 tA, g ---+ 'g, g
er rArg- rEg-
Also , noted that the meltisibility for the Ni(ID comprexes is ( l) ,
which is related to the electronic configuration 3d t for Ni *2 ion .from
the above consideration can be concluded that the Ni(II) complexes is
square planer[20].

The spectral and physical data for the ligands H2L and H2L' and
their complexes , assumed that the metal ions are bonded to the ligands
via phenolic oxygen and the imino nitrogen as illustrated in figure -4-.
The coordination process forced the structure of the complexes to be
shaped in style where to accommodate the metal ion complexes in order
to satisff the required coordination number. Producing a square planer
structure [20]. This has been attributed to d - orbital participation for
the Co(II) and Ni(II) ions which bonded to nitrogen and oxygen atoms
of the ligands to give stable complexes . In case of Cd(II) complexes
show tetrahedral geometry to give stable coordination bonds with
nitrogen and oxygen atoms of HzL and H2L' ligands.

0口
宇もィINO
‐
σ》
MくL

Figure¨ 4:Structural ofthe Schiff base complexes
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ABSTRACT
This work describes synthesis of new fructofuranosyl derivatives containing 1,2,3'

triazole ring, 1 ,2,3-triazoline ring or tetrazole ring derived from unsaturated D-

fructose via 1,3-dipolar cycloaddition reaction. 1,3,4,6-tetta-O-benzoyl-B-D-fructo
furanose (1) was prepared as starling material , to synthesize sugar derivatives (2-4)'

The 1,3-dipolar cycloaddition reaction of vinylic sugar (4) and aryl sulfonyl azides

gave sugar based spiro heterocyclic derivatives (5-7). Cycloaddition reaction was

also carried out with two sugar derivatives with an exo unsaturated bond (8 and l2)
and aryl sulfonyl azides. The triazole derivatives (9-11) and triazoline derivatives

(13-15) successfully obtained. Moreover, the reaction of the azidosugar (3) with (8)

in presence of (ph:P);Cul as catalyst afforded a triazole with two substituted sugar

residues (16). The prepared compounds were identified by spectroscopic methods;

IR, FT-IR, UV, IHNMR AND ''CNMR. Antibacterial and antifungal activities of
some of the synthesized compounds were studied and compared with that of two

antibiotics (Ampicillin and Gentamycin). The activities were determined in vitro
using disc diffusion method against Staph. aureus, Eschericha coli and thtee
pathogenic strains of yeast (Candida) and fungus (Aspergillus flaveus and

Penicillium spp.). The results reveated that some of the studied compounds showed

measurable activity. The minimal inhibitory concentration (MIC) have been also

studied to determine the low concentration for inhibition.
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Synthesis OfNew t,2,3-Triazole And 1,2,3-Triazoline Derived From Unsaturated D-Fructose Via
1,3‐ Dipolarcycioaddition Reaction

Abdul Hussain, Yousifand Firyal

INTRODUCTION
Most of the known triazole compounds posses low solubility in water,

therefore the new researches include preparation of new carbohydrate
derivatives containing 1,2,4-triazole and 1,2,3-triazolelt'51, these
derivatives have high solubility in water and possessing possible
biological activity .

Some .1_,2,3-triazole derivatives have antibacterial16l, antifungaltTl,
antiviraltsl, and antitumor activitieslel. Other 1,2,3-triazoles can be used
as corrosion inhibitors, while some are used as charge-donating
materials for electrostatographic development(r0) . 1,2,3-Triazole linki
have emerged as a popular bridging units in carbohydrate chemistry
because of the facile efficient method of their introduction, whicir
refered to as "click chemistry',. The later method is based on Cu(I)-
catalyzed version of Huisgen's 1,3-dipolarcycloaddition of azido sugar
tb terminal alkynes and it has been successfully applied for the synthe-sis
of various glycoconjugates including multivalent glycosidestrrl. 

-

Hydrolysis of the benzoate groups of some novel compounds afforded a
new carbohydrate derivatives containing 1,2,3-triazoline and 1,2,3_
triazole, and such derivatives are expected to have high solubility in
water and may possess biological activity.
The presence of carbohydrate moiety in drug may also overcome the
frequently observed water insolubility problem.

The present work was directed toward the synthesis of new
carbohydrate derivatives containing 1,2,3 -triazole, 1,2,3 -triazoline and
tetrazole ring starting from unsaturated D-fructose via l,3-dipolar
cycloaddition reaction. Such derivatives are expected to have high
solubility in water and may possess biological activity.

MATERIALS AND METHODS
Melting points were recorded using Electrothermal 9100 melting

point apparatus and are uncorected. The IR spectra (KBr discs oi
thin films) were recorded on perkin-Elmer l3 l0 infrared
spectrophotometer, or Shimadzu FTIR-800.
UV spectra were recorded on UV-Visible Varian UV-Cary_Io0
spectrophotometers. rH-NMR apd I3C-NIIR. 

spectra were recorded
on Varian Gemini 200BB spectrometer (200MHz) in Lodz
University, Poland, on a Bruker-300 at 300 MHz for proton nucleus
and 75 MHz for carbon nucleus in Al-Albait University, Jordan and
on a 400 MHz in Hanover University, Germany. Tetramethylsilane
was used as an internal reference and CDCI: as solvent. (TLC) was
performed on aluminum plates precoated with silica-gel f25a, supplied
by Merck. Column chromatography was carried out ;ith silica-get OO
(Fluka). Spots were detected with iodine vapor.
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Synthesis of Compounds
bo-pounds (1) and (2) were prepared according to the literatu.es(")

l 13 14 16-T etra-O-ben zoyl-2-azido-2-deoxy-B-D-fructo-fu ranose (3)
Compound (2) (lg, 1.48 mmol) and excess of sodium azide were

added to DMF (20 mL). The mixture was heated with stirring at (50-

60 'C) for 20 h. The reaction was monitored by TLC [Benzene:MeOH;
8:2]. The reaction mixture was poured on a cold water and extracted

with chloroform (3x15 mL), then dried with anhydrous sodium
sulphate. The solvent was evaporated to give a syrup (9.8 g, 86% yield),
R1 : 0.6 ICHCI::MeOH; S:Z], FTIR (fiim) 2137 c-'' (Nr), l72O cm'l
(c:o).

l 13 14 16 -T etra-O-b enzoyl- 1 -deoxy-D- L o2-fru cten e (4)
Compound (2) (lg, 1.48 mmol) was dissolved in dry benzene

(20 mL), then diethyl amine (1.48 mmol) and tetrabutylammonium
iodide (0.1 g) were added. The reaction was stirred at reflux temperature

for 24 hrs. Reaction was monitored by TLC [benzene:MeOH; 8:2]. The

mixture was diluted with diethyl ether, then the diethyl amine

hydrobromide was filtered. The organic layer was washed with water

and dried with anhydrous sodium sulphate, then the solvent was

evaporated to dryness to give a syrup (0.6 g, 70% yield,), Rr : 0.4

[benzene:MeOH; 8:2], IR (film) 1625 cm'' (C:C), 3100 cm-' (:C-H).

General procedure for cycloaddition of vinylsugar (4) with
arylsulfonyl azides:

Preparation of compounds (5-7):
The vinylic sugar (4) (0.19, 0.131 mmol) and (0.131 mmol) aryl-

sulfonyl azide were heated with stirring in toluene (20 mL) at (60-70
oC) on an oil-bath for 80 hrs. The mixture was poured onto ice-cold

water to give a brown precipitate. Recrystallization of residue from

ethanol gave the triazole derivative.

S p i ro I L - b e n ze n e s u I fo ny l) -5-b e nzoyloxy'III'L,2,3'
triazolin- 4 12' -(3' r4'-dibenzoyloxy-6'-benzoyloxymethyl)
tetrahydrofuranl (5)

M.p. (193-195 'C); 54% yield, Rr: 0.3, 0.25. [U."i.1.;Y.Oti
8:21; IR (KBr disc) 3075 c--' 1C-Hu,o*.), (C-Hai) 2920 cffi-', 1720 cm'

(c:o), 1380, ll65 cm-r (SOz), UV(CHCI:) (L,,u*, nm): 248.
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Spiro [1-(p-toluenesulfonyl)-5-benzoyloxy- \Id-L,2,3-
triazolin-4 12' -(3',4'-dibenzoyloxy-6' -benzoytoxym ethyl)
tetrahydrofuranl (6)

M.p. (210-212 "C);45Vo yield; R1 : 0.23,0.26 [Benzene:MeOH;
8:21; IR (KBr disc) 3085 cm-r (C-H"-,.), 1720 cm't (C:O), 1372, tt6'
cm'r 1sor), uv(CHCl3) (),,*, nm): 245.

Spiro[-(m-nitrobenzenesulfonyl)-5-benzoyloxy-l H-1,2,3-triazolin-
4,2' -(3',4' -dibenzoyloxy-6'-benzoyloxy methyt) tetrahydrofuranl (7)

M.p. (230-232 "C);44o/o yield; R6 : 0.19, O.2l [Benzene:MeOH;
8:21; IR (KBr disc) 3090 cm-r (C-H"-.). 1730 cm-r (C:O), t:SO, t tOO
cm-'(SO2), 1535, 1330 cm'' 6NOr;.

'H-NIrm. (CDCI3) 6(ppm): 4.58 (2H, m, H-6" 6'), 4.8 (2H, m, H-
3', H-5'),5.61 (lH, m, H-4'),5.88 (lH, m, H-5), 7.48-8.14 (24H,m,
4BzO, Ar);'3C-NMR (CDCl3) 6(ppm): 63.6, 66.2, 69.2, 69.9,90.2 and
9J (Co', Cs', C+', C3', C2' and C), 129-133.7 (C-aromatic), 139 (C-SO2),
l4 1.7 (C-NOr), 1 64.3-t 66.s Qt-84.

o

(Propyn-2-yl)-1,3,4,6-tetra-O-benzoyl-2-deoxy-D-Fructofu ranoside
(8)
Benzolyted sugar (1) (2g, 3.36 mmol) was dissolved in benzene (30
mL), then (20%) sodium hydroxide solution (10 mL) and
tetrabutylammonium iodide (0.1 g, 0.56 mmol) were added with
stining followed by addition of propargyl chloride (1.18 g, l0 mmol).
The mixture was refluxed with continuous stirring for 16 hrs. TLC
[benzene:MeOH; 9:1] indicated completion of the reaction and the
mixture was extracted with benzene (3x15 mL). The organic phase was
dried over anhydrous Na2CO3 and evaporated to dryness to give a syrup,
which was purified on a silica-gel column, which was eluted with
benzene. The fructoside (8) (1.8 g, B0% yield) was obtained as syrup,
FTIR (film) 3300 cm'r (C=C-H), 2240 cm-t (C=C),1724..-, 1c:O;.

2-(Propen-2-yl)-1,3,4,6-tetra-O-benzoyl-2-deoxy-D-
fructofu ranoside ( l2)

Using the same method for preparation of compound (g), but allyl
chloride ( I . 16 mmol) was used instead of propargyl bromide. TLC
[benzene:MeOH; 8:2] indicated completion of the reaction. The product
was purified on a silica-gel column. The fructoside (12) was obtained as

う
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a syrup, IR (film) 1620 cm-' (C:C), 3075 cm-' (:C-H), 1725 cm'l
(c:o).

General procedure for cycloaddition of propynyl fructofuranoside
(8) with arylsulfonyl azides:
Preparation of compounds (9-11)

Compound (8) (0.1g, 0.9 mmol) was dissolved in toluene (20
mL) and aryl sulfonyl azide. The mixture was heated with stirring at
(60- 70 'C) for 80 h. The mixture was poured on an ice water, then
extracted with chloroform (3x15 mL) and the chloroform extracts were
dried with anhydrous Na2SOa. The extract was evaporated to give a
syrup, which was decolorized with charcoal. Column chromatography
[CH2Cl2:Diethyl ether; 8:2] gave pure syrup of triazole derivative.

L-Benzenesulfonyl -4-(l' 13' o4',6'-tetra-O-benzoyl-B-D-
fructofu ranos-2' -yl)oxymethyl-1H-1,2,3-triazole (9)

60% yieldi Rr: 0.2,0.18 [CH2cl2:Diethyl ether; 8:2]; IR (film)
1720 cm-t (c:o), 1372,1175 cm-l (soz).

1-(p-Toluenesulfonyl)-4-(1',3' r4',6' -tetra-O-benzoyt-B-D-
fru ctofu ra n os-2' -yl) oxym ethyl- 1 H- 1,2,3-triazole ( f 0)

57% yieldt Rr: 0.15, 0.12 [CH2C12:Diethyl ether; 8:2]; IR (film)
1715 cm-r (C:o), 136g, 1170 cm-r (Soz).

1-(m-Nitrobenzenesulfonyl)- 4-(l' 13' 14',6'-tetra-O-benzoyl-B-D-
fructofu ranos-2' -yl)oxym ethyl-1 H- 1,2,3-triazole ( I 1)

65% yieldi Rr : 0.13, 0.10 [CH2Cl2:Ethyl acetate; 8:2]; FTIR
(film) 1764 cm-l(C:o), 1350, 1170 cm'r (SOz),

'H-NMR (CDCI3) 6(ppm): 4.42 (3H, dd, H-6" 6" H-5'), 4.96 (2H,
d, H-1', 1'), 5.12 (lH, d, H-4'), 5.40 (1H, s, H-3'), 7.40-8.18 (27H, m,
O-CH2, H-5,482C, Ar).

General procedure for cycloaddition reaction of allyl ether sugar
(12) with arylsulfonyl azides : Preparation of compounds (13-15)

Compound U2l (0.19, 0.9 mmol) and arylsulfonyl azide (0.9
mmol) was heated with stirring in toluene (20 rnl,) at (60-70'C) for 82
hrs. The mixture was poured on an ice water and extracted with
chloroform (3x15 mL). The organic layer was dried with anhydrous
Na2SO4, then evaporated to give a syrup, which was decolorized with
charcoal and concentrated, then was purified on a silica-gel column.
The column was eluted with chloroform.

1-Benzenesulfonyl - 4-(l' 13' 14' 16' -tetra-O-benzoyl-B-D-
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fructofuranos-2'-yl)oxymethyl-1H-1,2,3-triazoline (13)
70o/o yield1' Rr: 0.2, 0.16 [CHCI3:MeOH; 9:1]; IR (film) 1725

cm-' 1c:o;, 1380, 1165 cm-'1so2;.

1-(p-Toluenesulfonyl)-4-(l',3',4',6'-tetra-O-benzoyl-p-D-
fructofuranos-2'-yl)oxymethyl-lH-1,2,3-triazoline (l 4)

65% yield; R1: 0.15, 0.11 [CHCI3:MeOH; 9:1]; IR (film) l7l5 cm-

' (c:o), 1380, 1173 cm'' 1so2;.

1-(m-Nitrobenzenesulfonyl)-4-(1',3',4',6'-tetra-O-benzoyl-p-D-
fructofuranos-2'-yl)oxymethyl-lH-1,2,3-triazoline (15)

55%yield; Rr:0.12, 0.09 [CHCI3:MeOH; 8:2]; FTIR (film) 1720 cm-

' (c:o), 1530, 1350 cm-' lNor;, 1370, ttTo cm-' lsor;.

1-(1',3',4',6'-tetra-O-benzoyl-p-D-fructofu ranos-2'-yl)-4-
(l t t,3",4",6"-tetra-O-benzoyl-p-D-fructofu ranos-2r'-yl)oxymethyl-
lH-1,2,3-triazole ( I 6)

The azidosugar (3) (0.1 g,0.165 mmol) was added to a solution
of compound [8] (0.1g, 0.9 mmol) in a mixture of (t-BUOH:HzO; l:2)
(20 mL), (ph:P):CuI (0.1 g) was added as a catalyst. The reaction
mixture was refluxed for l8 hrs. TLC [CHCI::MeOH; 9: l] indicated the

completion of the reaction. The mixture was diluted with water and

extracted with chloroform (3x 15 mL). The combined chloroform
extracts dried with anhydrous NazSO+ and evaporated to give a syrup,

which was purified on silica-gel column. A syrup material of (16) was

obtained (0.06 g, 30% yield); Rr: 0.08 [CHCI::Ethyl acetate; 9: l]; IR
(film) 3050 cm-' 1c:cH;, 1625 cm't (GC), 1730 cm'' 1c:o1.

Biological screening, antimicrobial activity test
The biological activity of some prepared compounds was tested against

one strain of Gram +ve bacteria (Staphylococcus aurous), Gram -ve
bacteria (Eschericha coli), yeast (Candidas) and fungi (Aspergillus

flavus).
Two in vilro techniques were proceeded for studying antibacterial
aptivity against the two strains, DMSO was used as a solvent and as a

control, for both techniques the concentration of the compound in this
solvent was l0-3 M.
The first technique was the Disc Sensitivity test (r3), this method
involves the exposure of the zone of inhibition toward the diffrtsion of
microorganism on agar plate. The plates were incubated for 24 hrs. at

37 oC, the zone of inhibition of bacterial groMh around the disc was

measured.
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The second was to get the sensitivity of each rnicroorganism toward
some new compounds by determining the minimal inhibitory
concentration (MIC), which was achieved by using Tube Dilution
Method . The (MIC) of the new compounds for each microorganism
was measured at the lowest concentration required to inhibit the growth
of this microorganism. The tubes containing different concentrations of
the new compounds were incubated at 37 "C for 45 hrs. Furthermore,
two of the known antibiotics (Ampicillin and Gentamycin) were taken
as standard to compare their activity with those of the new compounds.
In order to complete this study, some of the new compounds were tested

for their in vitro growth inhibitory activity against yeast (Candidas) and

a pathogenic fungi i.e. Aspergillus flavus, Penicillum spp on potato

dextrose agar medium, then incubated at 30 oC for 72 hrs. DMSO was

used as a solvent and as control.

Table -l: Antirnicrobial act ities of the compounds (10-3 me. mL-

Compound
S′″ 乃.

α夕rO夕s
E.Cθ′J Cαηdidαs Asp. flavus Penici. spp

Control(DMSO)
Anlpicillin 17 24 20 10 22

Gentamycin 20 22 22 17 24

7 10
く
υ 20 20 25

10 8 15 15 20 22

10 20
″
Ｄ 15 20

Where:
6‐8:(+)

8‐ 10:(十+)

10‐20:(+十+)

20…30:(+十++)

Table -2:Minimal inhibitory concentration (MIC) for some new compounds (pg.
mL‐

1

(+):Growth,(‐ ):No growth,MIC:99%

uSLILTS AND DISCUSSIONS
Threc types of new sugar― based monocyclic triazole and triazoline

derivatives of E)― fructosc have been synthesized and characterized.

These compounds have been synthesized using [3+2]cyc10addition
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reaction. The reaction sequences are outlined in schemes (l and 2) from
fructose:

D・ Fictose  BZCl  ―

”
　
　
　
”
(1)

()1,`

(3)

(3)

C:C H2C H=CH2

CH2CH=CH2

-oBz
(12)

ず
+GaЮが3
G=H,p‐ CH3,m‐ N02

い

GOЮ
が 3

G = H,p‐ CH3,m‐ N02

Toluene

Tolucnc

(Ph,PruI

〔t・ BuOH i H   20,21〕

唯
秒 占―
島2-cO恥 ご

Ю
語 イ

(5‐ 7)

G = H,p‐ CH3,m‐ N02

Scheme(1)

CiCH 2C ~~H

才
D - Frclose

3  +   8

0
B20

球デ p―Юρいり
い・Ю
 p_Ю ρ

球デ p―Юρ
(13-15)

Scheme (2)

(16)
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For the preparation of the titled compounds (5-7), -Fructose was

fi rst converted to 1,3,4,6 -tetr a- O -benzoy l- B -D-fructofuranose ( I ). When
compound (l) was treated with 45Yo HBr solution in glacial acetic acid

it gave 1,3,4,6-tetra-O-benzoyl-B-D-fructofuranosyl bromide (2).
Treatment of the benzoylated bromide derivative (2) with sodium azide
in DMF gave the azide (3) in 86% yield.

The 1,3-dipolar cycloaddition reaction was carried between the
vinylic sugar (4) and aryl sulfonyl azides, which gave the expected
spiroheteroocyclic triazoline sugar derivatives (5-7). TLC showed that
the product was a mixture of two isomers, which were characterizedby
IR and UV spectral data.

Attempts to isolate the two isomers were unsuccessful. The
isomers (5-7) are expected to be the main products because it is less

sterically hindered.

so2N3

H

(4)

-\G = H, p-CH:, m-NO2 ta I

oP
The IR spectrum of (5) showed stretching bands at 3075 cm-'

(C-Hu,o,.) ,2950 cm'' 1c-Hariph.), l72O cm-t (C:O), 1380 cm'l, 1165 cm-r

(SOz),750 cm-r and 690 crn-' due to the out of plane bending for mono

substituted benzene ring and the disappearance of the azide band at

23OO cm-t.
The IR spectrum of (7) showed stretching bands at 3090 cm-'

(C-Hu.o*.), 2960 "*-' 1c-Hariph.), 1730 cm-r (C:O), 1535 cm-r, 1330 cm-r

(NOz), 1380 cm'r, t 130 cm-'' 1SOr) and disappearance of the azide band.

The IH-NMR spectrum of (7), showed a signal at 5 5.88 ppm

assigned for H-5 proton (integrated for 1H), a signal at 6 5.61 ppm was

assigned for H-4' proton (integrated for lH), a signal at 6 4.8 ppm was

assigned to H-3' and H-5'protons (integrated for 2H), a signal at 6 4.58
ppm was assigned to H-6', 6' protons (integrated for 2H). Aromatic
protons appeared as multiplet at 6 7 .48-7 .67 ppm and 6 7.98-8.14 ppm.

2
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ρ
,oBz

H

Bz\o' ,1" JNq
SeN, 

":)*.\7C=*O

(4) Qt

''C-NN{R spectrum of (7), show.ed signals at 63.6, 66.2, 69.2,
69.9, 90.2 and 95 ppm are attributed to (Co', Cs', C4', C3', C2, and C5)
respectively. The aromatic carbons appeared at 129-133.7 ppm and at
139, 141 pp*, which were attributed to phenyl carbon attached to the
sulfonyl group and nitro group. The four carbonyl of benzoate group
appeared at 16.3-166.5 ppm. The triazoline carbon atom appeared at
95.0,and the quaternary carbon atom at90.2, respectively.
The IH-NMR and ''C-NIrrtR values obtained for (7) are in accord with
that theoretically calculated using chem-office program

It was decided that the cycloaddition reaction to be tested with
fructo derivative having an exo-unsaturated bond part of the glycosidic
triazole. For the synthesis of compounds (9-11), the first step in this
proposed reaction, scheme (2), was to react the tetrabenzoate sugar (l)
with propargyl chloride to give a glycoside with an exo-triple bond that
may inter cycloaddition reaction with aryl sulfonyl azides.
Glycosidation of the tetrabenzoate derivative (l) with propargyl
chloride afforded the fructoside (8). This glycoside was successfully
obtained using phase transfer catalysis. Treatment of (1) in benzene
with propargyl chloride using tetrabutyl ammonium bromide as phase
transfer catalyst and 20o/o sodium hydroxide solution for 12 hrs. gave
2(propyn- 2-yl)- 1,3,4,6-tetra- O-benzoyl- B -D-fructofuranos ide (8).

The propargyl ether derivative (8) showed, in the FT-IR
spectrum, the characteristic bands for the (C=CH) at 3300 cm-r, and
(C=C) at 2240 cm-r and the disappearance of the hydroxyl stretching
band at 3400 cm''.

The fructoside (8) was then entered with aryl sulfonyl azides in a
[3+2) cycloaddition reaction, which gave after work-up a mixture of
two triazole isomers expected to be.

Considering steric and electronic factors, the isomers (9- l I ) are
expected to be the major isomers.
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G = H, p-CH:, m-NO2

The FT-IR spectrum of the.triazole (9), showed strong stretching
bands at 1372 cffi-r, ll75 cm-r assigned for the SOz grorp with
disappearance of the bands for the (N3), (C:C) and (C=CH) functions.

similarly, (10) showed stretching bands at 1368 cffi-r, 1170 cm-r
for (So2 group) and again the (N3), (c=c) and (c=cH) bands have
disappeared.

The rH-NMR 
spectrum of (11), showed signals at 6 4.42 ppm

assigned for (3H); 6 4.96 ppm (2H), 5 5.12 ppm (tH), D 5.40 ppm (lH)
were assigned for H-6', 6', H-5', H-1', l',H-4,and H-3, respectively. The
triazole ring proton appeared as multiplet with aromatic protons at 6
7 .40-7 .66 ppm and 5 7.95-8.18 ppm.

評
ρれ境―崎 辱―Ю齊

／

１

／

９
］

ギ弔→」
%

TOluenc     O珠

H
Bz(

OBz

(l l)
The strategy used for the synthesis of triazolines (13-15) was first

reacting the benzoylated sugar (1) with allyl chloride to give propen-2-
yl- 1,3,4,6 -tetr a- O -benzoyl-2- deoxy-D-furanoside (12), then (12) was
allowed to enter cycloaddition reaction with arylsulfonyl azides.

The IR spectrum of (12) showed stretching bands at 3075 cm-'
(C-Hu,o,n.), 29OO cm-' 1c-Hariph.), 1725 cm-t for (b:O) and 1650 cm-r
(C:C).

Treatment of allyl ether derivative (12) with aryl sulfonyl azide
gave two isomers , the major is expected to be the isomers (13 -15 )
with the less sterically hindered isomers.
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BzO

Toluene

-
(13‐ 15) 十

t,靭
G=H,p‐ CH3,m―N02

The IR spectrum of the triazoline (13) showed absorption bands

at 3100 cm-t (i-Hu.o..), 2g8o cm-r (C-Haripn.) and 1380 cm-r, ll65cm-r
(SOz) and disappearance of (N3) stretching band.

. Copper(I)-catalyzed 1,3-dipolar cycloaddition reaction was

applied to prepare compound (16).

Treatment of compound (8) with azido sugar (3) in [t-BuOH:
HzO; 2:ll mixture and (ph3P)3CuI as catalyst under reflux, afforded the

desired triazole with two substituted sugar residues.

TLC showed that one product was formed which was separated

on silica-gel column as a syrup in 60% yield.
fne m spectrum ol(16) showed stretching band at 3050 cm-r for

(C:CHu,o,,;, ti30 cm-r 1C:o), 1625 cm-' 1C:C) and devoid bands at

2137 cffi-r, 2240 cm-r and 3300 cm'r attributed to stretching frequencies

of (N:), (C=C) and (C=C-H).

Biological activ ity test{al
From the data presented in table (l and 2), the following points

were concluded:
1. The new compounds were found to have high activity against E.

coli because they contain a fructose moiety, which competitively
inhibited the absorption of pathogenic E. coli to urinary tract

epithelial cells, acting as an analogous for mannose as found by

researchers in the early 1990s.

2. All compounds prepared are expected to exhibit a large number of
biological activities, the reason for that may be due to the presence

of sulfonyl group in these compounds that may behave like sulfa

drugs and also due to toxophoric properties of C-N-S group .

3. The results of (MIC) study for compounds are shown in table (2),

which indicate that some of the new compounds exhibited

antibacterial activity against (Stapholcoccus citru.s) and (Escherichia

coli) at low concentrations, while they did not show such activity at

higher concentrations. On comparison of these values with those of

0
H BzO

BzO   H
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two studied antibiotics (Ampicillin and Gentamycin), it was shown
that the new compounds were more active.
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ABSTRACT
Reversed phase high performance liquid chromatography(RP‐ HPLC)was uSed for the
siinultancous deternlination of chlorpromazine and trifluoperazine  in pharmaceutical preparations,

with a mobile phase of cyciohcxane:methanol:dimethylamine(5:1:1)VOlume ratio at l.5 ml.min―

l flow rate  to separate both compounds by detection at 254 nnl.    This method gave the best

resolution of chlorpromazine and trifluoperazine at retcntion tilnes of 7.18 and 9.62 minutes,

respectively.  Linearity  was  obtained  in the concentration  range  of O.02‐ 20μg ml‐ l for

chlorpromazine and O.05-20 μg mL… l for trifluoperazine.The obtained results were highly accurate

(Rec.,98.6%‐ 98.8%)and g00d precise(RSD,1.19%-1.95%).The described method showed to be
appropriate for silnultaneous determination of chiorpromazine and trifluoperazine in pharmaceutical

dosage forms.

Keywords:,Iralzin,RP‐ HPLC,chlorpromazine,trifluoperazirle,Largapromaetil.

INTRODUCTION
Chloropromazine and trifluoperazine  are two important derivatives

of phenothiazine which are widely used against antipsychotic
diseases(1).

moα
ιH「 c鴫_c(1

Lヽ CF3

L戸島2~じ ヽ
師・ド
perazi“

The wide applications of these two drugs prompted the development
of various analytical methods for their determination. These methods

Chloropromazine

include voltammetry(2), capillary zone
fluorimetry(4), turbidimetry(5), titrimetry,
titrations(6,7), spectrophotometric(8- I I ),
chromatography(L2) and chromatographic methods(13-16). High
performance liquid chromatography methods have been established and

electrophoresis(3),
potentiometric

extraction-liquid
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are thoroughly validated(17). The purpose of the present study is to
investigate the utility of HPLC in the assay of combination of
chlorprom azine and trifl uoper.Lz ine in the pharmaceutical preparations
without the necessity of sample pretreatment. The method has
sufficiently good accuracy and precision.

MATERIALS AND METHODS
Apparatus

Shimadzu liquid chromatography system consisted of a gradient
liquid delivery pump model LC-AVP. connected with UV-VIS detector
(SPD-I0AVP) operating at 254 nm rheodyn manual 3298 (USA)
injection valve, with a 20 pl loop the HPLC system has been interfaced
with computer (Shimadzu VP5).The chromatographic data were
supplied by Epson LQ-300 printer (p852A Japan).
The column type Polaris 5u Cl8-A (50x2mm) was used.

The mobile phase was obtained by mixing cyclohexane: methanol:
dimethylamine (5:l: I , vlvlv). The flow rate was 1.5 ml.min-l 20-pl of
each solution was injected and the chromatograms were recorded.
Materials

All chemicals and solvents are of analytical reagent grade.

Triflouroperzine hydrochloride and chlorpromazine hydrochloride
were provided by SDI, Iraq Pharmaceutical samples were obtained
from the same company. Cyclohexane, methanol, dimethylamine were
obtained from different companies. Standard solutions of each of
chlorpromazine and trifluoroperazine were prepared separately by
dissolving 0.1 g of each drug in methanol and made up to 100 ml.
Stock Solutions

The standard solutions of each drug were prepared individually by
diluting aliquots of the stock solutions to prepare a concentrations in a
range of 0.01-30 pg. ml-1 for each drug. Triplicate 20 pl were injected
for each solution and peak area was plotted against the corresponding
concentration to obtain the calibration curve. The amounts of
chlorpromazine and trifluopcrazine were calculated from the
corresponding regression equation.
Prepa ration of pharmaceutical formulation
Tablets analyses: 5 tablets of 100 mg of trifluoperazine hydrochloride

and 200 mg of chlorpromazine hydrochloride were crushed and mixed
in a mortar and weighed accurately. It was found that the weight
average was equal to 100 mg and 200 mg for trifluorperazine
hydrochloride and chloropromazine hydrochloride, respectively. An
accurate weight(l0g) of the prepared powder was transferred into 100

mL flask and dissolved with methanol using ultrasonicator for 5min.
Then filtrated and washed. The filtrate was collected in a clean flask.
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Solutions were prepared by taking suitable aliquot of a clean filtrate and
diluted with methanol. The amounts of trifluoperazine hydrochloride
and chlorpromazine hydrochloride were calculated from the
corresponding regression equation.
Syrup analysis: lOml of drug syrup was transferred to r00 ml flask and
diluted with methanol and the assay was carried out as described
earlier.

RESULTS AND DISCUSSION
A reliable, simple, and validated analytical method requires studying

the optimum conditions such as resolution, composition of mobile
phase, flow rate, retention time, tailing and capacity factors. The
mixture of cyclohexane: methanol: dimethylarnine (5:l:l) at 1.5 ml.
min-l flow rate, was proved to be better than other mixtures and flow
rates since the chromatograms peaks in this case have better resolution
as shown in Fig l.The suitable wavelength for the detection was 254
nm with sample loop of 10 pL. The retention times were 7.lg and 9.62min for chlorpromazine hydrochloride and trifluoperazine
hydrochloride, respectively as shown in Tablel. Linear regression
parameters of the peak area versus concentration at ranges of 0.05-20
and 0.02-20 pg. ml-l for trflouperazine and .hlo.p.o*azine,
respectively are presented in Table 2.
The statistical data such as determination coefficient (R2), RSD, slope,
were also shown in Table 2.
Sample analysis

chlorpromazine hydrochloride was determined in l0g of
largapromactil tablets and l0g of largapromactil syrup -*rrit.
triflouperazine hydrochloride determined in 1Opg.ml-1 oi iralzin
tablets. The results of the analysis of the tablets and syrup are listed in
table 3.
The retention times were 7.18 and 9.62 min for chlorpromazine
hydrochloride and triflouperazine hydrochloride reipectively,
indicating that the times of analyses werc short, with system
chromatogram of preparation of standard solutions which suitabje for
USP requirements(18). According to value of detection limit,analytical
method was sensitive. In order to prove the validly and applicabiiity of
the proposed HPLC method, the recovery testes rurii.d out by
analyzing in the binary mixture of chlorprom azine urd
triflouroperazine in tablet samples. In this work were compared with
reference methodlg as shown in table 4.

く
υ
う
Ｚ



Simultaneous Determination of Chlorpromazine and Trifluo- perazine in Pharmaceutical
Preparations Using High Performance Liquid Chromatography

Jameel

・ ― |

|

菫
・‐li

鳳
一

ｏｒ。

＾
　

　

ｈ

一
　

Ｃ

一

・ …

け
|

・ "ii_、

Fig-l: HPLC Chromatogram of chlorpromazine hydrochloride and triflouperazine
hydrochloride in a mixture at254 nm (10 pg.ml-l) each.

Based on the results, These drugs were well separated. Under the

described optimized chromatographic conditions, they all eluted within
9.62 min. The limit of quantification is the lowest concentration on the

standard curye that can be measured with acceptable accuracy,

precision and variability. The lower practical limit of quantification of
.hlo.p.o-azine hydrochloride and triflouperazine hydrochloride were

0.02 and 0.05 pg.mL-1 respectively.
This method was found to be very effective and sensitive for analysis of
samples containing trifl ouper azine hydrochloride and chlorprom azine

hydrochloride.
.:

Table-l: Chromatographic parameters for the separation of triflouperazine and

chlorpromazine
Drug name Retention time (min) Resolution factor Capacity factor

Chlorpromazine
Trifluoperazine

８

２

１

６

７

９ 1.200

４

５

６

９

１

０

Table-2: Statistical data of the calibration curve for triflouroperazine and

chloropromazine
Statistical data Triflouroperazine Chloropromazine

Slope
Intercept
Correlation coeffi cient
Detection limit (pg.ml-l)
Reproducibility (RSD %)
Reoeatabilitv (RSD %)

0.28

0.042

0.9998

0.02

1.54

1.78

0.17

0.054

0.9996

0.008

1.60

1.82

Table-3: Rcsults of detellllination of triflouperazine and chlorpromazine in

aceutical preparatio atN=
Drugs Iralzin(tablet) LarsaDromaetil (tablet) Larsapromaetil (syrup)

Retention time (min)
Drug taken (pg.ml-l )
Drug found (pg.ml-l)
Relative Error oh

Recovery 7o

RSD %

9.63

10

9.86
‐1.4

98.6

1.95

7.21

10

9.78
‐1.8

98.8

1.15

7.18

10

9.88
‐0.12

98.8

1.85
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Table-4: Results of determination
pharmaceutical preparation using
methods

of triflouroperazine and
proposed RP- HPLC and

Yol.22, No 2,201I

chloropromazine in
spectrophotometric

Drugs Revered-phase HPLC
method

Spectrophotometric
method(ref.)

Irlazin (tablet)

Largapromaetil (tablet)

Recovery %o

Error Yo

Recovery oZ

Error %o

98.6
-1.4
98.8
-1.2

98.2
-1.8
98.2
-t.6

The suitability of the HPLC method for thc determination of two
drugs has been studied. The reported spectrophotometric method by
nabil et al.(19) involve a spectral derivatives but this method is simple.
the analytical method offered higher precision (RSD) and better
recoveryoh range of 1.14-1.95 and 98.6-98.8 respectably. Both low and
high doses of the two drugs can be measured simultaneously , with
detection limits (0.00s-0.02 pg. ml--l ) and satisfactory validation
characteristics. The analytical results were obtained for the
determination of two pharmaceutical compounds good agreement with
the given-labeled quantity.
Finally, this HPLC method has sensitivity, precision and accuraqy may
be useful for the determination of pharmaceutical preparations.
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ABSTRUCT
This study illustrates the behaviour of the frequencies lower than I kllz for the
TEOAE latency at different persons, the short acquisition interval (20 ms) may
causes underestimate of the average latency, we would like to show the abnormal
values of the latency of the frequencies and the values of this range are not in
agreement with the another frequencies specially the frequencies from lkHz to 4
kHz, due to the window onset between 2.5 and 5 ms. _

INTRODUCTION
otoacoustic emissions (discovered by Kemp 1978) are narrow-band
acoustic signals generated by the inner ear of normal hearing
individuals, either in the absence of acoustic stimulation (spontaneous
emissions) or in response to acoustic stimulation (evoked emissions).
one of the most exciting advances in our understanding of hearing
processes during recent years concerned the discovery of the
otoacoustic emissions (OAEs)(1 ).
Otoacoustic emissions describe the responses that the cochlea emits in
the form of acoustic energy. The recognition that the cochlea not only
receives sound, but also produces acoustic energy has been a major
factor in modiffing recent thinking concerning cochlea function.
The oAE findings in combination with those from a number of other
recent experiments demonstrating voltage-dependent contractions and
elongations in isolated hair cells (2), suggest that the outer hair cells
(oHCs) of the cochlea furnish an active source of mechanical energy
that influences basilar-membrane motion (3).
Gold (4) proposed the hypothesis that the sharp frequency selectivity
exhibited by the cochlea resulted from a feedback system consisting of
mechanical-to-electrical transduction process coupled to an electrical-
to-mechanical transduction process.
Gold's postulate of a reverse-transduction process in the form of an
electromechanical conversion mechanism suggested the possibility of
detecting this process in the form of sound in the ear canal.
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However, Gold's hypothesis was never taken seriously until Kemp
(i978)(5) demonstrated that enerry was indeed emitted by the cochlea
and that it was recordable as acoustic vibration in the ear canal using
specialized method and equipment.
The discovery of OAEs was important for both theoretical and practical
reasons. The presence of evoked sound pressure oscillations in the ear
canal provided direct evidence of the existence of active mechanical
mechanisms within the cochlea. This possibility made it essential for
physical modelers of the cochlea to accommodate the newly proposed
active processes within their theories. Moreover, anatomical structures
capable of effecting active and rapid oscillations had to be designated or
discovered. This necessity led to new interpretations of many of the
well established finding from ultrastructural examinations of the

cochlea including the subsurface cisternae of the OHC (6),

demonstration of action in the stereocilia and the cuticular plate (7),

ahd the attachment of the sterelcilia to the inferior aspects of the

tectorial membrane (8). Knowledge of OAEs also resulted in the

reexamination or clarification of certain baffling physiological findings
that were either newly discovered or had been pvzzling for many years

. For example, the discovery of OAEs led to a beffer understanding of
how the medial olivocochlear efferent system influences the receptor

potentials of the inner hair cells (9). Awareness of OAEs also suggested

a role for the OHCs in the stimulus-transduction process given the

knowledge the these receptors do not possess a prominent afferent-

nerve fiber innervation (10). Finally, the discovery of OAEs permitted

the proposition of testable hypotheses account for several

psychoacoustical phenomena including the microstructures of
behavioral sensitivity and loudness enhancement which were

iqcomprehensible in terms of conventional models of the auditory
system (11).
Another significance of OAEs was the potential they promised to
provide by allowing the details mechanical aspects of cochlear function
to be studied in a noninvasive and objective manner (12), from the

distinctive "viewpoint" of the OHCs.
The kinds of otoacoustic emissions are, (TEOAEs, SOAEs, DPOAEs,
SFOAES).
The noninvasive attribute of ;ire OAE-recording method permits
repeated measures over lengthy periods of time, without interfering with
the cochlea's normal mode of operation and promises to make such
procedures an important research tool in the auditory science.

Otoacoustic emissions OAEs are acoustic signals generated in the

cochlea and detected in the ear canal, either spontaneously SOAEs or
following acoustical stimulation ( I 3).
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The evoked OAE classification is based on the evoking technique:
transient evoked OAEs TEOAEs are evokedby a broadband transient
stimulus, whereas stimulus frequency OAEs SFOAEs are evoked by a
pure tone. DPOAEs (Distortion product of otoacoustic emissions) are

nonlinearly generated at the frequency 2fl-f2 apical DPOAE by the

interaction of two primary tones fl and f2, with frequencies in a

particular ratio usually D.l fl:|.22.
The latency of TEOAEs is measurable quantity that provides important
information about cochlear mechanisms and in principle could also be

useful for clinical diagnostic purpose. Indeed, the latency of a given
frequency component is sensitive to the position of corresponding OAE
source along the cochlear partition and to the speed of the
corresponding spectral component of the taveling wave along its round-
trip path . The position of the OAE source is given by the tonotopic
Greenwood map (14).
The speed is a model-dependent function of frequency and cochlear
position, which in transmission-line cochlear models, involves the
bandwidth of the cochlear filter associated with each frequency
(15).Increased bandwidth of the auditory filters is generally observed in
hearing impaired subjects, associated with damage of outer hair cells.
TEOAE latency estimates have been obtained in several studies, either
using time-domain analysis of the TEOAE wave form to identify the
onset time of each frequency component or based on measurements of
the TEOAE phasegradient delay.
Time-domain analyses include the analysis of the OAE response to tone
bursts (16,17). A narrow-band filtering technique was recently applied
to the estimate of SFOAE and DPOAE latencies in order to improve the
accuracy of time-domain estimates of the OAE latency as a function of
the stimulus level in normal-hearing and hearing-impaired subjects.
Similar information had also been obtained from studies of the DPOAE
onset time (18,19), directly measured in the time domain, using an ad
hoc acquisition technique to cancel the primary contribution without
filtering.

MATERIALS AND METHODS
The matching pursuit algorithm whs introduced by Mallat and Zhang
(20).
The method relies on adaptive decomposition of the signal into
waveforms (also called atoms) from a large and redundant dictionary of
functions.
These waveforms are selected in order to best match the signal
structures. Although a matching pursuit is non-linear, like an orthogonal
expansion, it maintains an energy conservation which guaranties its
convergence. It is closely related to projection pursuit strategies, (21).
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A matching pursuit decomposition provides an interpretation of the
signal structure. Ifa structure does not correlate well with any particular
dictionary element, it is sub-decomposed into several elements and its
information is diluted.
A matching pursuit is a greedy algorithm that chooses at each iteration a
waveform that is best adapted to arproximate part of the signal (20, 22),
iun this work the new version of MP (23), is used to calculate the values
of latencies and the frequencies.

RESULTS AND DISCUSSION
This work illustrates the effect ofthe range offrequency less than 1

kHz, the aim of this work shows the behavior of the part of otoacoustic
emissions less than I kHz and in the same time study the behavior of
this part, the distribution ofthe latency is logical or not with respect to
another parts of the expectation TEOAEs. So the latency is calculated

for four persons by using the matching pursuit method (23).
The results and the discussion inclrrdes three steps, the first step is to
study the distribution ofthe frequencies and there latencies , this step

includes two cases, the frequencies with the range less than I kHz and

without this range, the second step to find the fitting ofthe first step and

the third step to study the frequencies less than I kHz, as following :

The first step (TEOAE latency, as a function of frequency)
This step includes two cases, as following :

l-The first case, the frequency includes the range less than 1 kHz.
Table (1) shows the values ofthe ratency and the frequency for all
values ofthe range (include the values less than I kHz), whereas the

latency is a function ofthe frequency.
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Fig. I shows the relation between the latency and the frequency for the data which
is shown in the table no. I that includes the range of frequency less than 1 kHz.

2-The second case, the frequency without the range less than I kHz.

Table (2) shows the values of the latency and the frequency (without the
range less than I kHz), whereas the latency is a tirnction of the
frequency .

ThblTIable‐ 1: ine uencies (include the range less than I kHz) and there latenc es
First person Second person Third person Fourth person

Freq.(kHz) Latency(ms) Freq.(kHz) Latency(ms) Ireq.(kHz) [,atency(ms) Freq.(kHz) Latency(ms)
0.49

0.54

0.63

0.78

1.03

1.07

1.27

1.37

1.46

1.61

1.61

1.95

2.20

2.29

2.93

3.42

4.39

3.94

14.68

12.52

5,08

14.68

7

12.58

14.98

11.68

7.18

15.64

7.3

5.02

10.24

8.56

5。92

5.74

0.54

0.73

0.88

0,93

1.22

1.32

1.32

1.56

1.71

1.81

1.95

2.10

2.10

2.98

2.98

3.17

3.91

4.44

6.58

14.02

9.28

13.78

16.60

11.38

7.36

9.40

10.72

16.66

13.36

8.08

5.80

4.90

11.86

6.22

5.14

5.86

0.49

0.68

0.88

1.17

1.22

1.42

1.81

1.81

1.86

1.86

2.05

2.15

2.88

3.08

3.42

10.00

15.10

11.32

11.62

5.14

8.08

12.34

12.28

9.52

4.36

12.16

5.98

8.44

6,40

5.08

0.54

0.73

0.83

1.12

1.22

1.66

1.86

1.95

1.95

2.54

3.22

3.71

3.86

15.46

12.10

6.64

16.18

13.24

12.52

4.78

9.40

16.96

12.40

10.48

5.38

6.82
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First person Second Derson Third person Fourth Deron

Freq,(kHZ) Latency(ms) Freq.(kHz) Latency(ms) Freq.(kHZ) Latency(ms) Freq。 (kHZ) Latency(ms)

０３

０７

２７

３７

４６

“
嵐

９５

２０

２９

９３

４２

３９

14.68

7

12.58

14.98

11.68

7.18

15.64

7.3

5.02

10.24

8.56

5.92

5.74

1.22

1.32

1.32

1.56

1.71

1.81

1.95

2.10

2.10

2.98

2.98

3.17

3.91

4.44

16.60

11.38

7.36

9.40

10.72

16.66

13.36

8.08

5.80

4.90

11.86

6.22

5.14

5.86

1.17

1.22

1.42

1.81

1.81

1.86

1.86

2.05

2.15

2.88

3.08

3.42

11.62

5.14

8.08

12.34

12.28

9.52

4.36

12.16

5.98

8.44

6.40

5.08

1.12

1.22

1.66

1.86

1.95

1.95

2.54

3.22

3.71

3.86

16.18

13.24

12.52

4.78

9.40

16.96

12.40

10.48

5.38

6.82
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Table -2:The frequencies (without the range less than I kHz) and there latencies

Fig.2 shows the relation between the latency and the frequency

(without the range less than I kHz) for the data which is shown in the

table no.2 .

In the first case the u'ork show the distribution of frequency-latency for

the frequency include the range of frequency less than I kHz, figure no.

I shows this case, and in the second case the frequency without the

range less than I kllz, figure no.2 shows this case.

The second step (the fitting of the first step)
The experimental latency-frequency relation can be fitted to a power

law: (23,24):
r(J)=ofnb ...(A)

$where(t) is the latency, with ( f) in kLlz, a= l0 ms, b x -0.4 (24).
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By using equation (A), the fiuing is found and the parameter (b) is
calculated, the fitting for the figure no.l and figure no.2 is found, in the
same time the values of (b) is calculated, figure no.3 shows the fitting of
the frequency which includes the range I Wrz and, the value in this case
is (b:- 0.245), figure no.4 shows the fitting without the range less than
I kllz, the value in this case is (b :- 0.5183).
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Figure-3: The fitting of the first case
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Figure -4:The fitting of the second case

Now the work is illustrated the comparison between the two cases
(figure no.3 and figure no.4) by the figure no.5 which shows clearly the
difference between the two cases (include the range less than I kHz and
without this range), by applying the equation (A) the value of (b) is
calculated, figure no. 5, shows the values as following:
For the case without frequency lower than (1 kHz) (b = - 0.51g3), for
the case includes frequency lower than (1 kHr) (b = - 0.245), the
difference between the two cases (values) show the effect of this range
because the standard value is b = -0.4 (24), in vary studies the range of
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(b) between -0.4 and -0.5 (23,2a) (the value depends upon the

level of the stimulus and the method of calculation) , to compare the

two values of (b) with another studies, we find that the value( b = -
0.5183) in agreement but the value ( b = - 0.245) is not in agreement

with the previous studies.

=1271x。 516

normal case

3.00

kHz

Figure-5:T'he comparison of the fitting between the two cases

The third step (the frequency less than I kHz)

Now the special case ior the frequency lower than I kHz is illustrated,

table (3) shows the latencies and there frequencies for four persons,

ngrr. jO; shows the TEOAEs of the frequency rang lower than 1 kHz.

for thc less than I KHz

Frequency less than l KHz

20

15

t0

5

0
0.00 0.20 0.40 0.60 0.80 1.00

kHz

Figure- 6: TEOAE latency, as a function of frequency (frequency less than I kHz)

◆

◆
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y=10151x‐ 0243

Tahle -3: shows the frequencies and there latencies ran an

First person Second person Third person Fourth peron

Freq.(kHz) Latency(ms) Freq.(kHz) Latency(ms) Freq。 (kHZ) Latencv(ms) Freq.(kHZ) Latency(ms)

0.49 3.94 0.54 6.58 0.49 10.00 0.54 15.46

0.54 14.68 0.73 14.02 0.68 15.10 0.73 12.10

0.63 12.52 0.88 9.28
＾
υ 11.32 0.83 6.64

0.78
ハ
υ 0.93 13.78
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Figure-7: The fitting of the case (frequency iess than I kHz)

Figure (7) illustrates the fitting of figure (6), fiom this figure we can
conclude the following : The value of b = 0.2553 this value is not
good because the standard value is b = - 0.4, the shape of the curve also
is not good and is not in agreement with the anothei parts of TEoAEs,
lhis work improved by calculation and figures that the range of
frequency less than I kHz is not in agreernent with the TEoAEs
latency, the short acquisition interval (20 ms) (for the latency ) may
cause a systematic underestimate of the average latency, we can
consider this part (band) is deficient, for this reason we think that the
TEoAEs latency it is better to present the band greater than lkHz, this
work is in agreement with the previous studies (25).

CONCLUSION
1. The distribution of latency-frequency of TEoAE which include all

values is different of the distribution of latenry-frequency of
TEOAE without frequencies less than I kHz.

2. The band of frequency less than 1 kHz is not in agreement with
another bands.

3. The curve of fitting without frequency less than I krrzbetter than
with frequency less than I kHz.

4. The distribution of latency-frequency of TEoAE for the range less
than 1 kHz is seemed distortion.

5. The curve fitting without the frequencies less than I Wrzis better.
6. The TEoAEs latency is better to present the band greater than

l kHz.
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ABSTRACT
Speckle noise is main problem in coherent images. This problem makes the

processing of synthetic aperture radar (SAR) images is very difficult. Therefore, this
paper proved the conjugation between the coherent nature for electromagnetic wave
and the coherent speckle noise.
In this research efforts detected to study the degradation noise for images, this is
performed by adopting the multiplicative noise model.
Non-adaptive filters are typically used for noise removal or to performing some type
of image enhancement, in this work adopt traditional non-adaptive Mode filter,
where these filter applied with window size (5x5) to remove speckle noise from
SAR image. The result shows the best result to preserve the edges and produce high
smoothing in homogeneous image regions.

INTRODUCTION
Images have a very special role for humans in interpreting our world.

Developments in image acquisition technology .are enabling us to
extend our visual faculties beyond the limitations of our physical
presence and the resolving power of eyes. It aims to introduce two of
the most rapidly developing and exciting areas in this field Synthetic
Aperture Radar (SAR) imaging and Laser imaging of which has the
capacity to provide significant, but widely differing benefits to
mankind.
Laser and SAR signals have a statistical nature because they are formed
by coherent superposition of signals from randomly backscattering sites
located randomly inside the medium being imaged. The coherent
summation of signals gives rise to an interference pattern commonly
known as speckle. This speckle has a random nature as it is formed
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from signals from randomly located scatters. The analysis of this
speckle has been a major subject ofinvestigation [1].

Various methods had been suggested to reduce the speckle effects,
these methods can be divided into two categories; the first category is
concerned with the methods which improve the appearance of the
speckle in SAR images by either averaging non-correlated images
obtained from non-overlapping spectra, or by averaging the non-
correlated images for different signal polarization, while in the second
category speckle is smoothed after the image has been recorded [1,2].
The technique to be used in this work is the second category mentioned
above.

MATERIALS AND METHODS
The smoothing methods can, also, be classified into two classes of

filters, the first class is the adaptive filters that are dependant on image
model and local image statistics (Mean,Variance and Coefficient of
variation). The second class is the conventional (non-adaptive) filters
that are independent on image model [2,3].

Some of the filters are implemented in the frequency domain, while
other are performed in the spatial domain []. Filters that utilized the
spatial domain are practically preferable than those utilize the frequency
domain, because they are; easier, simpler and faster [2,4].

SARIMAGES
Primary Radar (Radio Detection and Ranging) is an active system, it

used for aircraft involves a similar pulse-echo technique except that it
uses electromagnetic wave (EMW) which, like light, travel with a speed

of 3xl0am/s [,5], which , in its simplest form, relies upon the time of-
flight of microwave echoes to reveal the presence and range of remote
radio-opaque objects. Although it has many non-imaging applications
(e.g. collision avoidance for cars), there has always been a strong desire
to use this sensing strategy to acquire images of remote objects. Such
images are commonly achieved by using a rotating antenna to scan the
emitted microwave energy across the field-of view to be imaged [6].
Imaging radar data are being used in a variety of applications, including
geologic mapping, ocean surface observation, polar ice tracking, and
vegetation monitoring. Most of these applications are still in a

developmental stage because our knowledge is still limited on how to
extract information for radar image data and how to use the normal
combination of radar parameter. Qualitatively, SAR images can be
interpreted using the same photo interpretation techniques used with
visible and near infrared imaging [2].
In a SAR image the brightness of the pixels is proportional to the
intensity of the energy of the return echo, or backscatter, from that point
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in the scene. Just as in optical images, the intensity of SAR image
depends on the surface inclination and roughness (relative to the
incident wavelength) of the target [7].

SAR processing requires that the microwave pulses must be
coherent, this brings with it the inherent problem of 'speckle' which is
highly descriptive term for the effect that this fype of noise has on the
image. The amount of speckle is inversely proportional to the square
root of the number of looks whilst the increase in size of the resolution
cell is directly proportion [2].

SAR images invariably contain a high level of image noise or
speckle and this complicates the segmentation process. This speckle,
associated with a homogeneous distributed target area, is due to the
coherent nature of the SAR system. The presence of speckle, which can
be modeled as a strong, multiplicative noise, makes the usual different
edge detectors inefficient [3].

Generally, SAR image, is consider as a very important tools that can
be used to image the earth surface with high spatial resolution, and this
system can be used in various weather conditions and in all day time.
Three types of SAR image format, these are: amplitude images format,
intensity images format, and square root of intensity images format

[1,4]. In fact in both: the square-root-method, and the amplitude
method, a similar results has been obtained, because of the fact that
I = A2 [8,9], where the amplitude SAR images can be presented by [4].

…
.(1)

In some digital SAR imaging techniques, the dynamic range of the SAR
intensity is compressed, using the square-rooted values of the averaged
intensity values, given by the form [5];

… .(2)

Where: / : intens iW, L: number of looks, and the distribution function
of I'r looks intensity SAR image is represented by convoluting N
negative exponential distribution functions.

The multiplicative model is given by:
/(χ ,ッ)=R(χ,ッ).F(χ,ッ) … .(3)

where l(x,y)and R1x,y) represent respectively, the observed signal, real
signal, and F(x,y) represent the multiplicative noise. This kind of noise
makes visual and automatic interpretation very difficult task. Images
corrupted by multiplicative noise have the characteristic that the
brighter the area the noisier it is. For more information see [5,10].

И″=:〕Σ#=lレクた]:
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MODE FILTER
Mode-filter is an example of the non-adaptive filters in which the

window's central pixel value is replaced by the point's value of the
greatest repeated in the sliding mask. The Mode-filter is defined by take
the value of highest repetition in the sliding mask. A definite
disadvantage of the mode is that it need not be unique, as is illustrated
by the following data I l]:
i H.,, 3 and 8 both :.:,:,,f,,i ,1,'n,ir1,if"ou,n., or three. (rhe

fact that there is more than one mode is sometimes an indication that the
data are not homogeneous, that rs, they constitute a combination of
several sets of data). Another disadvantage of the mode is that if no two
values are alike, the mode does not exist [11].

STATISTICAL ANALYSIS ESTIMATORS
a- Mean, Variance and Standard Deviation

The estimates of the average or mean value of a random variable x1

can be written as [12]:
l.-l

p=i, =Zr,p(r,) ..... (4)
i=0

While the estimates of the variancz of such random variable is given by
l!21:

6, = (STD), =

z is the total number of a variables and p(x,)is the probability of (x,)
in the system of variables.
b- Estimated Signal-To-Noise Ratio, Equivalent Number of Looks

Calculation of the Signal-To-Noise Ratio (SNR) defined as the mean
over the standard deviation [5]:

sNR=4 .....(6)
o

The number of looks used to generate the image is usually, known as

" N "; otherwise, the number of looks of each simulated image can be
estimated as follow[ 1];

ENL = (Slrn)' ..... (7)

RESULTS AND DISCUSSION
The current implementation is done by using Microsoft visual Basic

program, which can be described by the next block diagram:
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Fig.l :- Block Diagram Represents the Traditional Filtering Techniques

We can illustrate the figure as follows:
1- Input image.
2- Define spatial mask.
3- Determine block size (we use (5x5)).
4- Calculate central pixel value.
5- Replace the mask windows central pixel value by the: point's

value of the greatest repeated (for Mode filter).
6- The output is the smoothing image.
7- End algorithm.

It should be noted that; the traditional smoothing filter adopted in
this research, have been performed by utilizing a smoothing window of
size (5x5). The results are demonstrated in figure (2), where these
represent the smoothing results for SAR image by using with window
size (5x5), with the histograms of this smoothing SAR images.

The original image used is a (Amplitude SAR)(ASAR), image,

polarization, amplitude data, three nominal look and resolution of
approx., obtained on 9126196. The grays ranged between 0 to 255. It is
presented in figure (2-a). The image is from the surrounding of the

Tapajo's National Forest/Para', Brazil In this site, several forest areas

have been cleared and converted into pasture and agricultural fields or
abandoned. The equivalent number of looks was estimated as 4.76

using samples selected from homogeneous areas [12].
Also figure (3) show the relationship between (ENL and SNR) from: ( a

)- Original SAR image. ( b )- Smothing image with window size (5x5).

Tables (l) show the statistical analysis estimators: Mean, Variance,

Equivalent Number of Look (ENL), and the Signal to Noise Ratio
(SNR) Values for Original Image and Smoothing Images Obtained by
Mode Filter.
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- From the results obtained it can be prove that the speckle

represents a multiplicative noise.

Figs-2: The smoothing result of the SAR image
(a)- The original image.
(b)-The smooth image by use Mode filter with winciow size (5x5).
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Figs-3: The relationship between (ENL and SNR) from: ( a )- Original

SAR image. ( b )- Smothing image with window size (5x5).

- After adopting these filters we can see: If the filter performance is
compared with the histogram of the original image, shown in figs.(2-a),
the better smoothing performance is achieved when the filter is
implemented on SAR image.
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Table‐ 1:

Original Synthetic Aperture Radar
Image
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ABSTRACT
In this work we used a proposed function for parameterization of Cherenkov light
LDF for primary proton and iron nuclei in the energy range l016-10r3 eV for three
zenith angles 0o, l0o and 20o and we compare the approximated results for
Cherenkov light with measured of Tunka-25 array for same particles and rang energy
and this comparison papered a good agreement in this energy range.

INTRODUCTION
The nature of Galactic sources of high energy cosmic rays is not clear,

despite of essential progress in the theory of their acceleration and
propagation [1]. Extensive Air Shower was first detected by measuring
the number of electrons in the EAS reaching the surface of the earth. The
most reliable method of cosmic rays energy measurement in the
specified energy range is the method of EAS Cherenkov light
observation. A series of such experiments are carried out in Tunka
Valley (50km from Lake Baikal) since more than 10 years like: Tunka-4
[2], Tunka-13 [3] and Tunka-25fal.
In this work we will preformed the approximated LDF of Cherenkov
light and the results of the experimental data of Tunka-25 array for (p
and Fe) for zenith angles 0o,100 and20o at energy range 10r3-10r6 eV

Approximate Calculations for Lateral Distribution Function:
The lateral distribution function (LDF) is the function that describes

the lateral variation of Cherenkov flux with the core distance. The lateral
distribution function is widely used in event reconstruction, aiming to
obtain information about primary particle. Integration over the total
range of core distance of LDF results in the shower size, i.e., the total
number of particles [5].
For Approximation of simulated Cherenkov light LDF, we used the
proposed function [5] as a function of the distance R from the shower
axis and the energy Eo of the initial primary particle, which depends on
four parameters a, b, o,To'.
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Q (E,R) : co e xpla- (a / b + (n-r) / b+ (n / b)z + (n-r)z / b2)) 
[_-, ], ( I )bl(R / b)2 + (R -r)2 / b2 + R o2 / bl

where C: 103 m-l; R is the distarice from the shower axis; a, b,o,rs are '.
parameters of Cherenkov light LDF.

The calculations for Cherenkov light LDF are performed for primary
proton and iron nuclei in the energy rang 1016-1013 eV. We found an
ehergy dependence of the parameters a,b,o,ro that allows us to
calculate the Cherenkov light LDF for any primary energy. This energy
dependence of LDF parameters is approximated as:

k(Er) = co * cllog(Eo/I.eV) * czlog'(E"/leV) +
cs log3 (E o/tev ), (2)

where k(Eo):a,log(y/Lkm),log o,log(rof (Lkm), and co,cltc2tcs are
coefficients, were obtained by using the procedure of approximation for
LDF parameters depending on the type of the primary particles (p,Fe)
at 0 :0,10 and 20 .

TUNKA.25 ARRAY OF EAS REGISTRATION , 
.

The Tunka EAS Cherenkov array is located in Tunka Valley in Russia,
25 detectors arranged in the square of 340 x 340 m', 85m in distance
b'etween each detector, at 675 m above sea level (see figure (l)) t3l.
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Figure -l: TheTunka-25 array l3l
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The wide― angle Tunka-25 Cherenkov array designed for studying the CR

spectrurn and the lnass composition near the''knee".Tunka-25 consists

of 25 detectors which cOnsist of an electro― optical preamplifler、 vith a

hernispherical photOcathode,and 4 detectors with pulse shape[6].

COMPARISON OF CHERENKOV LIGHT WITH
EXPERIMENTAL DATA

The rnethod ofI]AS core location reconstruction is based on fltting of

the Q data by LDF function with light densiw at COre distance 175 m[7]

when:

σ(R)=σたη√(R),

2レ iS the light flux at the distance Rル [7],whiCh iS given as:

σたη == 0175(1孝よ)~2.2,   (4)

and:

where the steepness P is given by [8] :

(3)
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P=7.3-(0.008× △χ),

△χ =χ。―χ771αχ ,

(8)

(9)

where Xo :955 g.cm-2 (The total vertical depth of the atmosphere); and
x**is the depth of the shower maximum development which is given by
[s]:
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x^o, - 560 + 65 toe(#) trol

The parameter b in eq. (5) can be defined as [7]:

(11)
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The comparison of the approximated LDF of Cherenkov light with the
measured LDF with Tunka-25, have been successfully performed for
primary proton and iron nuclei with the energy range l0r3-10r6eV and for
three zenith angles 0o, l0oand 20o.

RESULTS A]..ID DI SCUS SION
In figure (2) the comparison between the approximated Cherenkov

light LDF with that measured with Tunka-25 anay was presented for
primary showers for iron nuclei at energies 1014, 2.l}t4 and5.10raeV.

ミ
ミ
ｓ
ｏ

10‐

Figure -2: Comparison of the approximated Cherenkov light LDF (solid line) with
the data obtained for the Tunka-25 (square line) for iron nuclei at (0 : 0o), at energies
lot4,2.lo14 [6] and 5.lor4 [7]ev.

The figure (3) shows the comparison between the approximation LDF
(solid line) and measured LDF (square line) of Tunka-25 for primary
pioton at energy range l0l3-l0r6ev.
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0" 1()l R脅
り  1()2

Figure -3: Comparison of the obtained LDF approximation (solid line) and measured
LDF (square lin.e) of Tunka-25 for vertical angle for (a) proton at energies 1013161,

I 0r4, l0ls andl0r6eV [7].

The figures (4-6) describe the obtained LDF (solid line) and measured
LDF (square line) of Tunka-25 for different energies at zenrth angle 10o

and2}o for primary proton and iron nuclei.
In figure (4) one can see the result of the approximated LDF of
Cherenkov light (solid line) and measured LDF (square line) of runka-
25 for primary proton at zenith angle l0o in energy range 10r3-10r6eV.
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Figure -4: The approximated LDF of Cherenkov light (solid line) and measured LDF
(square line)of runka-25 for proton at zenith angle l0o for energies 10r3, l0l4 1g1,
l0rs and l0r6 eV [7].

The comparison between the approximated LDF of cherenkov light
(solid line) and measured LDF (square line) of Tunka-25 is preformed in
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flgr{g (5) for iron nuclei at zenith angle l0o in energies 5.1013, 5.l0la and
5.10r6eV.
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Figure -5: The approximated LDF of Cherenkov light (solid line) and measured LDF
(square line) of Tunka-25 for iron nuciei at zenith angle l0o for energy 5.1013[6], !

5.10r4 and 5.l0rs eV [7].

The figure (6) displays the difference between the primary proton and
the iron nuclei initiated EAS (solid line) in comparison with the Tunka-
25 (square line) at the energy range 1014-l016eV for 0:20o.
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From Figs. (2-6) one can see that the lateral distribution function of
Cherenkov light is directly proportional with energy of the particles as a

result of the ionization of energy loss of these particles and we observed
that the Cherenkov radiation is decreased depending on the distant (R)
from the shower axis as a result of the energy loss of particles. Also we
observed a fluctuation in the end of the curves, especially at the lowest
energy l0r3 eV because of the straggling of the charge particles
We conclude that the main advantage of the given approach consists of
the possibility to make a library of lateral distribution function samples

which could be utilized for analysis of real events which detected with
the Extensive Air Shower array and reconstruction of the primary cosmic
rays energy spectrum and mass composition.
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ABSTRACT
In this paper the effect of thermal annea.ling on the structural

characterization of PbSe thin films were studied. The thin films were deposited on
glass substrates at room temperature using thermal technique under the pressure of
10-5 Torr, later they were annealed at different temperatures for one hour.

The structural characteristics of the prepared samples were investigated by
using X-ray diffraction (XRD) technique, it is used to determine the crystalline
structure. The grain size of the films (D) were determined from the XRD pattern of
the prepared films according to Sherrer's equation. Other structural parameters were
calculated such as microstrain (e), and dislocation density (p) using a mathernatical
relations related each parameter with the grain size.

INTRODUCTION
Lead selenide (PbSe) can be classified as a semiconductor material, as

an important material for applications such as IR detectors,
photographic plates, and photoresistors(1), thermoelectric cooling
materials and solar cells (2,3,4). Among the group (IV-VI) compounds,
lead selenide (PbSe) thin film is used as a target material in infrared
sensor, grating(2,5). It has a cubic crystal structure (and a direct narrow
band gap of (0.27eY) in room temperature(I,6,7). The energy level
spacing can be even larger than the bulk band gap. The similar and
small effective masses of both the electrons and the holes imply that this
strong confinement effect is split equally between electrons and holes so
that the electronic structure is simple.(8)
There are several methods for the preparation of selenides including
solid state reaction(9), electrochemical methods(10), microwave
assisted preparation(l l), chemical path deposition(12), high
temperature pyrolysis of single source precursors(13), vacuum
deposition( l4), H2Se methods(l 5), and photochemical methods( 1 6).
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Vacuum deposition has several advantages, it may be used on a large
a.rea a:7d the physical properties of the films can easily be controlled 6y
the deposition condition (e.g. deposition rate, temperature and
thickness)(17).
Most semiconductor crystals share a common basic structure.
crystal structure begins with a cubic ,urangement of g atoms. This

aloms).
The full lattice structure combines two of these fcc
interpenetrating the other( l8).

lattices, one lattice

I h2 +k2 +12

d2 u'

Crystallographic directions and planes are important in both the
characteristics and the applications of semiconductor materials since
different crystallographic planes can exhibit significantly different
physical properties.
Standardized rotation of Miller indices is used to define the
crystallographic planes and directions normal to those planes. The
general crystal lattice defines by a set of unit vectors (a,b, and c) so that
an entire crystal can be developed by copying the unit cell of the crystal
and duplicating it at integer offsets along the unit vectors(19).
The planes are defined relative io the crystal axes by a set of three
integers (hkl) where corresponds to the plane,s intercept with the x,y,
and z-axis respectively. The direction normal to the (hkl) plane is
designated by (hkl)(19).

THEORI,TICAL PART
X-ray diffraction of PbSe thin films taken from diffractometer is used to
analyze various crystalline aspects. According to the Bragg's law:
nl":2d sin e ...(l)
The direction ofpropagation of scattered beam (0) is related to the inter
planer distance (d) in the lattice (hkl) which represents the property of
the material and related with the lattice constant an miller inalceilZOj.
The predominant growth of crystallites perpendicular to (l l l) plane,
gives rise to the rock salt cubic structure of pbSe as indicated in the
ASTM(21) , these results area agreed with other studies (1,22).
This fact indicates that the degree of crystallinity is found to be more
pronouncing in films, the lattice parameter (a) is calculated in this case
by means of the plane-spacing equation for cubic crystal, which is given
by(1):

Ｔｈ

ｕｂｉＣ

lattice extended to a face-centered cubic (fcc) lattice, by adding an atom
to the center of each face of the cube (leading to a lattice with 14

160
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and the grain size is calculated by using the Scherer's formula, (23)

_ru.D-_
Bcos?

Where:
K: is the shape factor
1": is the wavelength of the X-ray
0: is the Bragg's angle

B: is the corrected FWHM for instrumental broading

. . .(3)

A dislocation is an imperfection in a crystal associated with the
misregistry of the lattice in one part of the crystal with that in another
part. Unlike vacancies and interstitial atoms, dislocations are not
equilibrium imperfections, i.e. thermodynamic considerations are
insufficient to account for their existence in the observed densities.
In fact, the growth mechanism involving dislocation is a matter of
importance.
In the present study, the dislocation density estimated from Williamson
and Smallman method using the relationQ$.

p =l5e /aD ...(4)
The origin of the strain is also related to the lattice misfit which in turn
depend upon the deposition conditions. The microstarin (e) developed in
the PbSe film is calculated from the relation(25):

s=(Bcos9)14
. . .(s)

EXPERIMENTAL PART
The experimental arrangement is permitted to prepare thin film samples
by thermal vacuum evaporation technique on a glass substrate using a
molybdenum boat, at vacuum of l0-5 Torr(Edward) . Lead selenide
powder is used with the parity of 9990% and the melting point is equal
(1078 'C) produced from Koch Light Lab. UK. The thickness of the
films measured by use weight method, some films were annealed (at
100,200)oC because the best crystalline structure obtained in this
temperatures.
The structural analysis is performed by X-ray diffraction, using
graphite-monochromatized Philips (pw1710) with filtered CuKa
radiation ()":1.54184) as X-ray source at 40Kv and 20mA in the
scanning angle (20) at R.T .
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RESULTS AND DISCUSSION
The grain size was determined according to XRD pattern and due to
eq.(3). The (XRD) paftern for pbse thin firms of thickness (600A) as
shown in Fig.(1).

a. RT

l,.Ta=100° (｀

(200)
(220)

Figure -l: X-ray diffraction of vacuum evaporated PbSe thin fitm of thickness
(6004 )at (a)R.T. before annealing (b) after annealing at l00oC, (c) after annealing

at 200oC
From this figure it is observed that the featureless spectra of the films
deposited at substrate temperature reveal that the films process
pglycrystalline strucrure whereas the presence of peak in the (l l l).
Also, observed from this figure, PbSe films were found to exhibit trvo
diffraction peaks associate with (11l), at room temperature (220) (222)
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and (220) (200) in annealing temperatures (100, 200)"C. This peaks
reflections of which the intensity of the (111) orientation is
predominant.
The presence of large number of peaks indicates that the film is
polycrystalline in nature.
Table (1) shows the comparison between the theoretical results
according to the ASTM with the experimental results obtained from this
study.

Table -l: Comparison between the theoretical and experimental results for PbSe thin

The lattice parameter (a), grain size (D), dislocation density (p) and
microstrain (e) for the orientation peak (11l) are given in the table (2).

Table-2:S ofPbSe thin Яl

From this table, it is observed that increase in grain size with increasing
the annealing temperature (Ta:R.T and 100oC), thus, there is a decrease
in the density of nucleation centers, and under these circumstances, a
smaller number of centers start to grow this is due to crystallization of
the structure while the decreasing in the grain size at (Ta:200"C)
happened due to the defect such as the dislocation.
Also, it can be noticed that the lattice constant (a) is approximately
equal the theoretical value (a:6.124) which was obtained from ASTM.
It is observed that FWHM decrease with increasing the inter planer
distance (d). This decrease in the value of FWHM indicates increase in
grain size or decrease in the dislocation density and microstrain. This
results agree with study 

(r).

films

hkl
２０

Ｅｘｐ

20

ASTM
d(Å )
Exp.

d(Å)

ASTM
R.T 25.143

25.164

3.539

3.536100°C 25.191 3.532

200°C 25.296 3.517

: Structura in lllS

T(°C) hkl
ｄ

Å 20

Lattice

constant(a)

(nm)

ＨＭ
ｍ
ＦＷ
似

Grain size
(DXnm)

Dislocation
density (p)
(lines/cm)

x l0-s

Microstrain (e)

R.T

3.539 25.143 6.129 0.404 21.008 0226 0.00172

220 2.168 41.621 6.132 0.594 14.931 0.448 0.00242

222 1.769 51.599 6.131 0.589 15.631 0409 0.00231

100°C
3.517 25.296 6.093 0.2782 30.5789 0.00

220 2.157 41.846 6 01 0.2868 309853 0 0.00 04

200 3.052 29.236 6. 04 0.2965 28.9317 0 つ４ 0.00 19

200°C
3.532 25.191 6. 0.3298 25,789 0 40 0.00 50

220 2.163 41.707 6. 20 0.4199 21.153 0 0.00223

200 3.058 29.172 0.2819 30.426 0 0.00108
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Figure (2) shows the effect of annealing temperature on the grain size,
dislocation density and microstrain.

0.002

0.0015

0.001

0.0005

0
R.T   l・・   マ・・

Temperature{OC)            Temperature(。 C) Temperature (oC)

Figure -2:The effect of annealing temperature on the grain size, dislocation density
and microstrain.

After annealing, all the samples showed beffer directional ordering.
When the annealing temperature was over (200)"C, the particles showed
contact to each other and formed nanoarrays. The duration of the
thennal annealing (l hour)
Flom the present study, it can be concluded that the PbSe thin film is

uniform and having good adherence with the substrate surface. XRD
analysis confirms the cubic structure of the substance with predominant
(l I l) orientation and addition to other two prominent planes in
annealing temperatures (R.T., 100, 200)"C.
The grain size increase with the annealing process, and the FWHM
decrease with increasing the inter planer distance (d), and this
decreasing of FWHM indicates decrease in the dislocation density and
microstrain.
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ABSTRACT
In this research,A study of structural properties for(CdS)thin ilms prepared by

thcrlnal vacuum deposition mcthOd on glass substrates at different angles and

differcnt flim thickncsses.The X‐ ray diffraction techniquc(XRD)has been used to

study thc structural propertics Of(CdS)flims deposited at Obliquc angles and it

appearcd  that the fllrns arc polycrystaHinc, and thcrc is a high intcnsity pcak

(111).The increase of deposition angle wiH increasc the reflection intcnsly of(111)
plane and decreasc the grain size, while the increasing of fllln thickness will

also increase thc renection intcnsity of(111)plane but dccrease the grain size.

The influence of increasing dcposition angic is greater than the influencc of

inCIgasing fllms thicknesses on the studying propertics.

INTRODUCTION
Cadmium sul■de is member of(Ⅱ―VI)grOup of
semiconductors CdS has a(ye110W― Orange)colour,and two― crystal
structures,cubic and hexagonal closed Packed(wurtZite)phaseso The

direct band gap of about 2.4 eV (1). It exists near the photon energy

ofrnaxiinunl solar radiation spectrurn,it causes absorption in the short

wavelength side,and has a high absorption coefflcient within the s01ar

radiation to generate carriers across the band gap with wavelength less

than(0.520□ m)(2)。 CdS iS used aslow― cost phOtovoltaic devices
and usuaHy used as a very suitable window layerS WhiCh are prepared

as thin as possible to avoid optical transition losses(2).There are many

previous studies on the structural properties of(CdS)thin f11lns as,

Rami et.al(2),A.Ashour(3),NoGaewdang and T,Gaewdang(4),and
Kork■laz Sibal(5).

There are rnany important changes in structural properties in obliquely

deposited of many materials as Ag2S(6),As2Se3(7),Al(8),Cr(9),

NiCo(10),Au(11),As2S3(12)and AgCl(13).ThiS Changes the
keen interest  in this fleld and many workers began intensive

studies of the changes occurring in various lnetal,sernimetal and
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semi conducting materials in bulk or thin film form. So far, there
have been no reports of such studies on (CdS) films.
In this research a studying of structural properties for obliquely
deposited (CdS) thin films.

r h e D e p o s i t i o,'i;i.*#k 1 
o}",,lf 

I?"?',,1,, o s t ru c t u re
Properties:

The films were coated at angles (Oo) as measured between the
line from the sample center to the deposition boat and the line normal
t0 the surface on which deposition occurs Figure (l) (14). In the state of
obliquely deposited thin films , a rod or needles form like of high
density, separated by low density voids (15,16) then the film density
less than the material density in its bulk and the film density decreases
with increasing deposition angle (Oo) because the voids between the
needle like forms increases when deposition angle increases (17,18)' It
is postulated that in the initial stages of film formation a random
distribution of small crystallites is created on the substrate and each
crystallite acts as a nucleus for further growth, thus the region behind
the crystallite is prevented from receiving metal vapor because this
region is in the shadow of the crystallite.
Therefore, as the crystallite grows into a column, the area behind it is
left vacant as far as its shadow extends. The size of the crystallites, the
spacing between them and their inclination to the substrate vary for
different materials and evaporation conditions (8).

Figure -l: show vapor beam direction on obliquely base with angle (O"). (14)

The columnar growth occurs depending on geometric shadow
phenomenon which is resulted from covering the falling atoms by the
atoms precede it because of the inclination of the base towards the
vapor ray during the process of film growth, and this leads to the
appearance of voids and self shadowing phenomenon on which the
columnar growth attributed to (16,19). This self shadowing model of

≧i._
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columnar growth in oblique angle-vapor deposited films was confirmed
(1960) (14) The columnar microstructures mainly observed in
crystalline and amorphous thin films posses many morphological
feafures in common. The structure consists of a low density or void
network that surrounds an array of parallel (uniform - sized) rods of
higher density. The column orientation in films deposited at oblique
incidence is always more nearly perpendicular to the substrate than the
vapor beam direction (16).

In this research, a vacuum thermal evaporation system type (Edward
Speedvac unit) has been used, the material placed inside a resistive
heater in a form of a boat made of tungsten connected to electric
source. The substrates and boat are (10.95 cm) apart. The glass
substrates made from slide microscopes manufactured in Germany in
"Objekttrager Factory" which dimensions of (1 .25xlcm). They cleaned
gently, then the slides will be ready to be used.
Films thickness (t) measured by the weight method.

(XRD) instrument type (Shimad Zu 6000) was used which made
in Japan, have (Cu) targetgives (1.5406Ao) wavelengthusing (30
mA) current and (40 Kv) voltage.

rhe X-ray r'#'i*Li.1it?;*:yi:J3), studied to know
the material structure. The X-ray diffraction spectrum exhibits that the
material is pure, polycrystalline with high orientation and strong
reflections from some (h k l) planes as shown in figure (2).
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Figure -2: diffraction spectrum of (CdS) powder.
Figure (3) shows X-ray diffiaction patterns for (CdS) films with

deposition angles o: (0o, 30o,50o,70o) respectiveiy and fixed thickness
(F350) nm. The films exhibit a polycrystalline nature having (1l r),
(101), (102), (103), (100), planes. The peak intensities of (111) increase
with increasing deposition angle, while the other planes have weak
intensities, The diffraction peak existed at 2@:(26.56o) corresponding
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to (11l) cubic planes, this agree with the reference (20). Films of
the same thickness (F350 nm) and deposition angles
g:10o,30o,50o,70o) have (l l l) plane of reflection intensity about
(36.5%,45o ,59o ,80o ) respectively. obviously, the deposition angle
has great influence on the crystal structure and the columnar growth
which have needle like structure. when the angle increases the
columnar growth and the voids between columns increase o6).

Figure :3- diffraction spectrum of (CdS) films deposited with thickness (F350 nm).

Figure (4) shows the diffraction spectrum of (CdS) films
dbposited at angle (O:70") with films thicknesses F(350,300,250) nm
respectively, we observe that the thickness increasing of the same
deposition angle increase reflection intensity of the plane (l I l) because
of the crystal growth become stronger and more oriented with film
thickness (20,21).

Then the reflection intensity of the plane increasing (l I l) when
deposition angle (O:70') are about (360A, 60yo, and 80%), for film
thicknesses F(250, 300, 350) nm respectively.
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Table (1) shows the X-ray diffraction results for deposited (CdS) films
at different angles on glass substrates at room temperature in which the
values of Bragg angles (2O") and spaces (d) between planes (h k l) are
fixed and there is a comparison between the ratio of (I/I1) of the results
that we found in this research with (ASTM) tables.
( I ) represents the reflection intensity in diffraction patterns.
(I1) represents the highest intensity in (XRD) patterns of (CdS) films
deposited at different angles and thickness.

There is an obvious difference between the results that we found in
this research and the values fixed in (ASTM) because of the intensity
change in main peak of the reflection from (111) as a result of the
deposition angle change.

It is clear that the deposition method and preparation conditions had
a great effect on films structure prepared in this research closer to a
single crystal.

It is obvious that the varying of the deposition angle has a great
effect on the structural properties of these films.

:!

●「
11:
| 1 lFlk''

・ 111メ ,

Figure-4:diffraction spectrum of (CdS) films deposited at angle (O:70").
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Table-1: shows (hkl) planes and comparison between 1(l/lr) of (XRD) in this
research with (ASTM) of the (CdS) films deposited at different angles and varying
thickness

Table (2) shows the grain size (Dr), dislocation densiry (6) and micro
strain (e) results of (CdS) films deposited at different angles and
varying thickness by using Scherrers formula (22).

Dg = /'COS 
ψ (nln)

(1)

Where:
K:0.94 is const.
I: is the wavelength of incident X-ray radiation : (1.5404A for CuK" ).
B:is the intrinsic full width at half maximum of the peak.

fi: is the Bragg's diffraction angle of the respective XRD peak.

δ =
D2

(lines/cm2)

.-( t 't_(_a 
t"-lrxrr4) lru'O) """"" (3)

Then we notice that (D*) decrease with increasing deposition angle
of fixed film thickness (F350 nm) also the grain size increases with

う
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thickness increasing for a fixed deposition angle (o:70"). This agrees
with the references
(20) and (21). on the other hand, the dislocation density (6) resurts
which influenced by varying deposition angle for fixed thickness
(t:350 nm), (5) increases with increasing of deposition angle from
g:10o-70o) and the dislocation density (6) decreases with increasing of
film thickness from (t:250-350 nm) for a fixed deposition angle
(e:70').

The results of dislocation density (6) and micro strain (e) depend on
the grain size results (De) (22), as shown in table (2).

Table-2:grain size (Dr), dislocation density (5) and micro strain (e) os cdS) films
(deposited at different angles and thikness.

師
陸ヽ

l- From (X-ray diffraction) investigation, it is observed that the cds
films exhibit a polycrystalline nature having (l l1), (101), (lO2), (103),
(100) planes, the peak intensities of (111), dislocation density (6)
(crystalline defects) , micro strain (e) increases and grain size decreases
with increasing deposition angle. The variation of deposition angle has
a great influence on the structural properties of these films which has a
great effect on other properties. The increasing of film thickness when
the deposition angle is constant has an influence on increasing
reflectance intensity from plane (111), increasing the grain size and
decreasing dislocation density and micro strain.
2- The influence of increasing deposition angle is greater than the
influence of increasing films thicknesses on the structural properties.

割
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ABSTRACT
The aim of this research is to developing equations to predict the relationship
between global solar radiations with one or more combinations of the following
weather parameters: clearness index, mean of daily temperature, ratio of maximum
and minimum daily temperature, relative humidity and relative sunshine duration
for Baghdad city for 22 years (1984- 2005). data of solar radiation and surface
parameters were obtained from Meteorology NASA website. Using Angstrom
model as a base, other equations regression were deveioped by modifying Angstrom
formula. The correlation coefficient (r) and Root Mean Square Error (RMSE), Mean
Bias Error (MBE) and Mean Absolute Bias Error (MABE) and Mean Percentage
Eror (MPE) Mean Absolute Percentage Error (MAPE) values were determined for

The design of a solar energy conversion system requires precise
knowledge regarding the availability of global solar radiation and its
components at the location of interest. Since the solar radiation reaching
the earth's surface depends upon climatic conditions of the place, a
study of solar radiation under local climatic conditions is essential. []
Several researchers have determined the applicability of the Angstrom
type regression model for estimating global solar irradiance. The best
way of knowing the amount of global solar radiation at a site is to install
pyranometers at many locations in the given
region and look after their day-today maintenance and recording, which
is a very costly exercise. The alternative approach is to correlate the
global solar radiation with the meteorological parameters at the place
where the data is collected. The resultant correlation may then be used
for locations of similar meteorological and geographical characteristics
at which solar data are not available. [2]
The extraterrestrial solar radiation on a horizontal surface Go is a
function only of Latitude and independent of other location parameters.
As the solar radiation passes through the earth's atmosphere, it is further
modified by processes of scattering and absorption due to the presence
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of cloud and atmospheric particles. Hence, the daily global solar
irradiation incident on a horizontal surface G is very much location-
specific and less than the extraterrestrial irradiation t3]. There are
sbveral correlations available for such estimation in developing
countries 14-91.The objective leading to this paper is to continue in the
effort to develops predictive

METHOD OF ANALYSIS
The monthly means daily solar radiations, sunshine duration,
temperature, relative humidity, were for period of 22 years (1983-2005)
were obtained from solar radiation and surface Meteorology NASA for
four selected locations in Iraq [0].
The data obtained to cover a period of 22 years (1984 - 2005) for

Baghdad located at latitude 33.02N and longitude 46.14E. The monthly
averages data processed in preparation for the correlations are presented
in table l.

詭 ble¨ l. Meteoro data and solar radiation for Ba
Months G/Go S/Smax T 0 RII

January 0.550186 0.4526 9.6348 0.2069 37

February 0.596154 0.4929 11.4261 0.2008 38

March 0.584507 0.4812 16。 1048 0.2795 29。9

April 0.533136 0.5362 22.9761 0。3705 22.3

Mav 0.581688 0.5678 29.1265 0.435 7.1

June 0.65625 0.7028 33.3874 0.4823 6.2

July 0.620567 0.7477 36.1696 0.4923 7.1

August 0.643954 0.7764 35.7817 0.4799 9.4

September 0.614618 0.733 31.9739 0.4558 27.2

October 0.545953 0.578 26.1961 0.4429 42.3

November 0.520979 0.439 17.8178 0.394 55。7

December 0.529293 0.429 11.6291 0。2857 32.4

■ e Simplest model used to estimate monthly average dally solar

radiation on horizontal surface is the wen― known Angstrorn equation is

given: [11]

o=",,(,.u(*))

Where,
G is the monthly mean horizontal daily total terrestrial solar radiation.
Go is the monthly mean horizontal daily total extraterrestrial solar:

o, = 4#cr" 
( r * o.o::."' #) (*s / cos d sin * + 4 sin O'n a) Q)

Where
Go: monthly mean daily extraterrestrial radiation MJ/m2
Gsc: solar constant : 1367 W/rn2

178



Al- Mustansiriya J. Sci Vol.22,No 2,2011

d: Declination angle

Q:Latitude of the station

Ws: sunset hour angle for the typical day n of each month in degrees
:cos-1 (-tan f tand )
n: mean day of each months.
S: is the monthly mean of daily hours sunshine duration was divided by
the number of hours of insolation (S*u*). The values of Sn,u* were
computed from the following equations:

Smax=icos~1(― tanψ tan δ
)

S*u* is the number of hour of insolation, d is the declination angle and is
( the latitude of the station. Then the monthly average of daily global
radiation G was normalized by dividing with the monthly average of
daily extraterrestrial radiation Go. Therefore, Clearness index K1 is
defined as the ratio of the observed/measured horizontal terrestrial solar
radiation (G), to the calculated/predicted horizontal extraterrestrial solar
radiation (Ge).

DATA ANALYSIS
To estimate prediction of global solar radiation using meteorological
parameters ,multiple linear regression analysis were used
(K:G/G6,S/S..*, RH, A, and T) where K is the clearness index, S/S*u*
is the relative sunshine duration, RH is the relative humidity, d is the
ratio of minimum to maximum daily temperature and T is the monthly
average daily temperature (Table 1 and 2).The performance of the
models were evaluated on the basis of the statistical measured like the
RMSE (Root Mean square Error), MBE (Mean Bias Error),MABE
(Mean Absolute Bias Error), MPE (Mean Percentage Error) and MAPE
(Mean Absolute Percentage Error)[1 2].

(3)

RySE=卜「G″―ts■ 4確
九BE=Σ

[((b″
―Gοbs)]/4

1イZBE=Σ ][ |(G77F― G。ぉ)|]/′

ルイPE=IΣ
(≦

li::i二

“・
×100)1/″

″性卜1眸IX10011/4

(4)

(5)

(6)

(7)

(8)

The regression and correlation coefficients values are illustrated on
Table 2. Figure I shows the comparison between measured and
predicted values of the correlation equation.
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RESULTS AND DISCUSSION
Monthly averaged data for the clearness index, the relative sunshine

duration, the relative humidity, the ratio of minimum to maximum daily
temperature and the monthly average daily temperature are analyzed for
Baghdad city in Iraq. We have been get linear regression analysis from
using equation (l) to four variables showed in Table 2. It is seen that the
correlation coefficient r, correlation of determination R2, MBE (w/m2),
N4ABE (w/m2),RMSE (w/m2),MAPE (w/m2) and MpE (%) varies from
one variable to another variable. correlation coefficients (0.827- 0.895)
are high for all the variables. These results illustrate that, there are
statistically significant relationships between the clearness index,
relative sunshine duration, the relative humidity, the ratio of minimum
to maximum daily temperature and the monthly average daily
temperature. This is further clear by high values of coefficient of
determination R2 (0.684- 0.801) across the variables.

The correlation coefficient of C.827 exists between the clearness index
and relative sunshine duration also coefficient of determination of
0.8746 implies 87.46% of clearness index can be accounted using
relative sunshine duration.

G/G。 =Q41+(02%*スα)
The correlation coefficient of 0.678 exists between the clearness index
and monthly average daily temperature also coefficient of determination
of 0.406 implies 40.6 % of clearness index can be accounted using
rnonthly average daily temperature.
o/o 

" 
=0.508 * ( o.oo: I 4 * T)

o/o,=o'62s -(o'ool se * RH)

The correlation coefficient of 0.470 exists between the clearness index
and relative humidity also coefficient of determination of 0.221 implies

(9)

(10)

(11)

Table- 2: Shows equation with regression and statistical indicators
Equations R R` Rヽ4SE NIBE MABE MPE MAPE

Equation 9 0.827 0.684 0.042502 0.012269 0.62864 -0.13008 3.53660

Equation 0 0.678 0.406 0.078307 0.022605 0.83083 ‐0.23967 4.82835

Equation 1 0.468 0.219 0.227327 ‐0.15509 1.04646 ‐0.53883 5.861642

Equation う
４ 0.470 0.221 1.194443 ‐0.1547 1.0332 ‐0.34092 5.9485

Equation 0.840 0.706 4.130543 ‐3.86027 3.86026 23.49758 23.49758

Equation 4 0.886 0.785 0.740682 ‐0.05519 0.56641 ‐0.04532 2.925225

Equation 0.864 0.747 0.772309 ‐0.0607 0.62091 ‐0.12099 3.28811

Equation 6 0.886 0.785 0.746375 0.176237 0.61839 1.29515 3.208317

Equation 0.869 0.756 0.744486 ‐17.5177 17.5177 ‐0.05337 3.207967

Equation 0.894 0.799 0.724523 -0.01409 0.51933 ‐0.13275 2.626675

Equation 9 0.895 0.801 0.73375 -0.02691 0.50191 -0.0572 2.536842
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22.1% of clearness index can be accounted using ratio of minimum to
maximum daily temperature.
o/o,=o.sos - (o.2ol * d)

0.60

G,G
cit cal

0.60

G/G
r5l c.l

Equatlon 13

0.60

G,G
a5l crl

(12)

0.60

G/G
aat czl

0.50

G /Ga5l c.l

EquatiOn 14

0.60

G /Gaarl cal

Equrtion l2
i

a-/ ,-4

The correlation coefficient of 0.468 exists between the clearness index
and relative humidity also coefficient determination of 0.219 implies
219% of clearness index can be accounted using relative humidity.
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Figure-1 : (8q.7-12). Comparison between measured and predicted values of the
correlation equation.

The correlation coefficient of 0.840 exists between the clearness index
relative sunshine duration and relative humidity, also coefficient oi
determination of 0706 implies 70.6% of clearness index can be
accounted using relative sunshine duration and relative humidity.

7o,=0.+ss-(0.272* 
s/s,"*)-{r.ooorr z* RH) (r3)

The correlation coefficient of 0.886 exists between the clearness index,
relative sunshine duration and ratio of minimum to maximum daily
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temperature, the coefficient of determination of 0.785 implies 7g.5% of
clearness index can be accounted by relative sunshine duration and ratio
of minimum to maximum daily temperature.

‰
=0。409-(0・ 445*/s、

nax)―
(0・
226*θ

)

The correlation coefficient of 0.869 exists between the cleamess index,
relative sunshine duration and monthly average daily temperature, the
coefficient of determination of 0.747 implies 74.7% of clearness index
can be accounted by relative sunshine duration and monthly average
daily temperature.

‰=0.354+(0.523*リン

`max)―

(0・
00319*r)

(14)

(15)

The equation (5) and (6) can be modified by incorporating extra
pbrameters to the set of correlation equations for two variables.
The correlation coefficient of 0.886 exists between the clearness index,
relative sunshine duration, ratio of minimum to maximum daily
temperature and relative humidity, the coefficient of determination of
0.785 implies 78.5% of clearness index can be accounted by relative
sunshine duration, ratio of minimum to maximum daily temperature and
relative humidity.

o/o,=0.+n+(0.+ rr* 
%*)-{o.rrr-B)-(0.000636*n^a) (16)

The correlation coefficient of 0.9718 exists between the clearness index,
relative sunshine duration, relative humidity and the monthly average
daily temperature, the coefficient of determination of 0.756 implies
75.6% of clearness index can be accounted by relative ,unrhin.
duration, monthly average of daily temperature andielative humidity.

o/o,=0.0, : * (0.: ,, * 

/r_*)- {o.orrr, * r) - (0.00 03ss* RH) (r7t)
The correlation coefficient of 0.894 exists between the clearness index,
relative sunshine duration, the monthly average daily temperafure and
ratio of minimum to maximum daily temperature. The coefficient of
determination of 0.799 implies 79.9% of clearness index can be
accounted by relative sunshine duration, ratio of minimum to maximum
daily temperature and monthly average of daily temperature.

o/o,=0.+so+(o.z rr* yr^*)-{o.oru-a)+(o.oo+or*r) (18)
The correlation coefficient of 0.946 exists between the clearness index,
relative humidity, ratio of minimum to maximum daily temperature and
the monthly average daily temperature. The coefficient of determination
of 0.8957 implies 89.57% of clearness index can be accounted by
relative sunshine duration, ratio of minimum to maximum daily
temperature and monthly average cf daily temperature.
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The correlation coefficient of 0.895 exists between the clearness index,
relative sunshine duration, ratio of minimum to maximum daily
temperature, relative humidity, and the monthly average daily
temperature. The coefficient of determination of 0.801 implies 80.1% of
clearness index can be accounted by relative suhshine duration, ratio of
minimum to maximum daily temperature, relative humidity and
monthly average of daily temperature.

o/o, =0.+s+ + (o.z 84 * sA,. 
*) - {0., o, * e) + (0.00 02433 * RH)+ (0.+er * r) ( I 9)

Figure -2: (Eq.13-17). comparison between measured and predicted values of the
correlation equation.

The monthly global solar radiation, relative sunshine duration, means
temperature, ratio of minimum to maximum temperature and relative
humidity have been employed in this study to develop several
correlation equations. Four variables have been developed with different
types of equations obtained. It was illustrated that equation (19) has the
highest value of correlation coefficient and correlation of determination,
which gives good results when considering statistical indicators that is,
RMSE, MBE, MABE, MPE and MAPE. The equation could be
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employed in estimation of global solar radiation of location that has the
same geographical location information as Baghdad.
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ABSTRACT
Wind power potential of the BakraO regiOn has bcen statistically analyzed based

on the mondlly measured wind speed data,four years(2004-2007)hourly mean
、vind spced have been emp10ycd. The annual and monthly wind specds and 、vind
density are cstilnated.The WeibuH distribution function has bcen derivcd fl・ onl thc
avaHable data、 vith its two parametcrs identifled.The、 vind powcr ofthis region has
been studicd based on the WeibuH function.It has been found that the rcgiOn has a

poor、vind power resource,where the maxirnuln wind speed was 2.4m/sec at 50 m

height, WcibuH distribution shOws a good approxilnation for estilllation of power

density、vhcrc the valucs ofthc shape and scale WeibuH paramctcrs range betwccn

(4.76-5.59)and(2.43-2.74)m/scC at 50 m heightrespect市 ely.
Key words: Mean wind speed, Weibull distribution function, wind power density.

INTRODUCTION
The region concerned in this study is situated in west of Sulaimani

North of lraq, 35" 32' N Latitud e 45" 56' E Longitude and 752 m above
sea level which contain of automatic Agro meteorological station. The
region is a village where there are an airport, college and near Sulaimani
city about 5 km apart.

No investigations of the wind power potential were done for
this region since a few studies of wind power potential have been
carried out at Sulaimani center. Ahmed and Amin study the feasibility
of wind power potential at sulaimani region by using yearly long term
data, they have investigated wind power potential at some locations by
analyzing the local weather data and wind turbine characteristics, more
work needs to be done about wind power potential analysis in this
region Ll,2).

The objective of this paper is to statistically analyze wind power
potential based on hourly measured wind data. The analysis of wind
potential energy requires carful statistical assessment of wind
characteristic such as mean wind speed and its frequency distribution. In
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order 10 accurately predict the potential wind energy at higher altitude,

the statistical based distribution,

Weibull function has been used as an acceptable distribution function

that accurately fit the wind speed frequency along its duration course [3,
41.

Mathcmatical Analysis and Formulation
There are several continuous mathematical functions, or called

the probability density function that can be used to model the wind

speed frequency curve by fitting time-series measured data. [3] 4, 5]

In recent years much effort has been made to construct an

adequate statistical model for describing the r,vind speed frequency

distribution which can be ttsed as a tool in predicting the energy out put

of wind energy conversion systems.16,7)
Vertical Extrapolation of Wind Speed

Wind speed near the ground changes with height, this requires

an eqrration that predicts wind speed at any height in terms of the

measu,:ed speed at another height. The most comrlon expression for the

variaticn of wind speed rvith height is the power law having the

following form [8,9]

D=(?\ e-t)r \ftrl
Wlrere v 1 (m/sec) is the actual wind speecl recorded at height h, (m),

ancl y 
" (m/sec) is the wind speed at the reqr.rired or extrapoldted height

h2 @). The exponent a depends on the surface roughness and a wind

speed, a value l17 is used for low surface roughness using this method,

wind speed were extrapolated to 50 m height, where most modern wind

turbines are usually operated [3].
Weibull Distribution of Wind Speed

The variation in wind speeds are best described by the Weibull

probability distribution function f (u ) with two parameters, the shape

parameter fr and the scale parameter a (m/sec), the probabilify of wild
speed being v during any time interval is given by its probability

densih, function, as following [10]

And cumulative distribution function F(v ) as
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The shape and scale parameters can be estimated by using the
Maximum Likelihood MethOd(NILH)as[1,4]

――――(2-4)

α=(告
′をl F)告 (2-5)

Whereッ ノis the wind speed in tilne stage′  and″ is the number of non

zero wind data points.

Relative Error ofthe Annual Mean Wind Speed
The annual mean wind speed is analyzed with the relative error ξ of
each year as follows[H]

ξ=写 ×100%__――一―――一―――(2-6)
ツ

Where ップ is the annual rnean wind speed ofthe year concerned,ッ  is
the average(monthly mean)wind Speed ofallthe years.

Average Wind Power Density Analysis
The mean power density per unit area can be calculated directly from

me ttb宙岬u面m・貴hm∽n湘“」″,wh山お〔Jお
dready known h(m/S)3[7,11]

Pソ =:ρノーーーー_____――――――(2-7)
Where ρ is air density and if the probability density function that
represents the wind data is known, the mean wind speed can be
deterrnined frorlll

ソ=∫ν/ (ソ )グν―――――――――――――(2-8)
0

Then the rncan valuc of/3 can be deterrnined as:

J)3=Tν
3/(ソ
)グ
ソーー‐――――‐―――――(2-9)

0

Wind power density per unit area of a site Pソ based on a Weibull

probability

density function(Weibull PDF)can be expressed,ヽ ■om equation(2-7)
and integrating equation(2-9)as f0110ws[7,H]

Pフ =:ρα
3「

(1+:― )一
――――――――(2-10)

where
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α3_「

(1+=) ' 

ツ  iS mean wind speed and F is gamma

function, given by
∞

「 (Z)=∫
′Z~lθ

~′

`カ0

RESULTS AND DISCUSSION
Wind Speed Analysis

Data for wind speed used in this present work were obtained
during the period 2004-2007, the wind speeds were analyzed using
different statistical softwares, the main results obtained from the present
study can be summarized as follows, the mean monthly wind speed
values and the two Weibull parameters scale and shape calculated using
Maximum Likelihood Method (l\tr-M) Equations (2-5 and,6), from the
available data for the overall and individual four years are presented in
Table (1), as indicated for the overall four years the monthly mean wind
speeds were found and the values are between maximtm 2.74 m/sec
corresponding to year 2004 to a minimum l.3l m/sec corresponding to
year 2005, at l0 m height and at 50 m height the maximum value 3.45
m/sec corresponding to year 2004 and the minimum 1.64 m/sec
coffesponding to year 2005, which arises in July and November for both
years respectively.

Figures ( 1 and 2) show the monthly variation of the mean wind
speeds at both l0 and 50 meters heights for the studied area
respectively.

Table -l: Mean wind speeds (m/sec) and the two weibullparameters at both (10
ar rd50) meters hei for all the years 2004‐2007

Mean Wind Speed at 10 m Calculated Wind Speed at 50 m
2004 2005 2006 2007 2004 2005 2006 2007

Jan

Feb
Ⅳlar

Apr
NIIay

Jun

Jul

Aug
Sep

Oct
Nov

Dec

1.66

2

1.45

1.96

1。 95

2.54

2.76

2.44

2.34

1.84

1.64

1.62

1.65

1.82

2

2.26

2.25

2.48

2.58

2.63

2.2

1.65

1.31

1.47

1.24

2

1.99

1.87

1.77

2.28

2.69

2.3

1.59

1.52

1.42

1.37

1.51

1.47

L7
1.75

1.51

2.12

2.63

2.34

1.95

1.72

L4
1.79

2.07

2.5

1.81

2.45

2.44

3。 18

3。45

3.05

2.95

2.3

2.05

2.02

2.06

2.28

2.5

2.83

2.81

3.1

3.23

3.29

2.75

2.06

1.64

1.84

1.77

2.5

2.49

2.34

2.21

2.85

3.36

2.88

1.99

1.89

1.77

1.71

1.89

1.84

2.12

2.19

1.89

2.65

3.29

2.93

2.44

2.15

1.75

1.74
滋 α′ 2.θ2 2.θJ ノ.∂5 ノ.ア9 2.D‐2 2.D‐3 2.J′ 2.2イ

Shape 5.44 5.6 4.85 4.77 5.43 5.59 4.85 4.76
Scale 2.18 2.19 2.01 1.94 2.72 2.74 2.51 2.43
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Fig-l: Monthly variation of the mean wind speed

at l0m height for the studied area
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Fig-2: Monthly variation of the mean wind speed

at 50m height for the studied aera

The Wind Speed Probability Distribution
The wind speed probability distribution predominantly

determines the performance of wind power systems. once the wind
speed distribution is known, the wind power potential could be easily
obtained. The weibull distribution function, expressed by Equati on (2-
2), is one of the normally used functions to illustrate the wind speed
distributio n 112,13,1 4).
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Wind Power Potential and Characteristic Analysis of the "Bakrajo Region" Sulaimani /lraq
Salahaddin, Meeran and Awni

;;., "",,,::"":: ":"*ili,, :;:, ;:".;. "-;,".from 2fi)4 to 2007 for the studied area

Mean Wind Power Density Variation
The monthly variation of the mean wind power density estimated at 50
m height using Equation (2-7), with considering the air density of the
studied area to be 1.135 kd*'.
The variation in the values of wind power density matches with the
variation of the monthly mean wind speed values as illustrated in Figure
(?. fne lowest value of wind power density of 2.79 w/m2 in November
2005 corresponds to the lowest wind speed in the same year, and the
highest value of 26.23 wlmz in July 2OO4 corresponds to the highest
wind speed in the same year as shown in Table (2), and the remaining
months lie between the lowest and highest power density values
previously mentioned.
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Fig-7: lllonthly variation of the n'ind power densities for each 1'ear

from 2004 to 2007 for the studied arer
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1) The wind power resource is poor in the studied area, where the data
of annual mean wind speed of (2.02,2.03,1.86 and r.79) m/sec at l0 m
height and (2.52, 2.53, 2.31 and 2.24) m/sec at 50 m height are derived
from the monthly measured time series wind speed data for years 2oo4-
2007 respectively.
2) The values of shape and scale weibull parameters range between
(4.76-5.59) and (2.43-2.74) m/sec at 50 m height respectively.
3) The estimated relative errors of the monthly mean wind speed for
each year of the studied area indicated that the monthly mean wind
speeds were higher than the annual mean wind speed at months May till
September while its lower for the rest months of the year meanly.
4) The Weibull distribution provide better power density estimation and
the lowest value of the power density of 239 wlmz in November 2005,
and the highest value of 26.23 wlmz in July zoo4 are found which
indicates to a poor sit for installing a wind energy conversion system.
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