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ABSTRACT
An epidemiological study in Al‐MmmmOdiya(50 b south Baghdadp t。
hvcstigate a possiblc vcctOr of Z′ お力″α″たドお u7erc applied .This region is
considered as a foci of Z′ :sみ″α″:むおaccording to thc health association statistics
CDC light traps wcre used to collect thc insects nightly.Insects werc collectcd by

lndoor application as human d、 vellings and animal shclters and()utdoor application

as rcldenぜ s balTows and fleld trccs. Sand flics werc transported to the laboratory,

isolated and identifled according to the identiflcation keys in Tropical Biologlcal

Rcscarches Unit at the Collagc of Science/Univcrsity of Baghdad.Must of the

collcctcd sand nies were bclonging to three spccics Pカ ルbοrο″″s′″磁縣′Scopoli

(45%),P″ルbοわ″な 磁α銀″′sinton(35%)and b蓼″わ″

"btthddiS Adler&Theodor(20%).About 896 feeding fcmales of salld■ ies werc dissected;only 32
ones wcre infected with the parasites idcntined asル ぉみ″α″たspp fve samplcs werc
cultured in parasie mcdia to insllre■ lc type of parasitc. Only thc specie of
′カルbοゎ″溶 ′″磁

^′
Was containing parasites inside。 ¶he culture media was

∞ntamhatcd,so■e atcmpts to gct pure culturc to discovcr the posSblity ofttspo■
anothcr"pe Ofparasitc are cOntinue.Thc aim ofthc study is to invcstigate a possiblc

vcctor ofLeお hmaniasヽ hA卜Mablnmodiya“」on.

MRODUCT10N
Leishmaniasヽ is a parasiic disease caused by parasitic protozoa of the
genus五″sみ″

"″ 平ψ
.[1].Cutaneous Leishmaniasis(CL)is knOWn by

mally names as Baghdad boil,Delhi boll,Aleppo boil and Orient sOrc.

Also Visccral Leishmaniasis(VL)is k10Wn as kala‐ azar or black fever

[2].

Symptoms of CL may include,Breathing difflculty, Skin sores,
which may bccome a skin ulccr that hcals very s10wly, Stutt nOSe,
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runny nose, nose bleeds, swallowing diffrculty, Ulcers , wearing away
(erosion) in the mouth, tongue, gums, lips, nose, and inner nose.
Systemic Visceral infection in children usually begins suddenly with
cough, diarrhea, fever and vomiting. Adults usually have a fever for 2
weeks to 2 months, along with symptoms such ns fatigue, weakness,
and appetite loss. Weakness increases as the disease gets worse [3].
Other symptoms of systemic VL may include, abdominal discomfort,
fever that lasts for weeks, may come and go in cycles, night sweats,
scaly, gray, darh ashen skin, thinning hair and weight loss swelling of
the spleen and liver, and anemia [4].
The most immediate form of protection to disease is preventing sand fly
to bite us. We can prevent a bite by putting fine mesh netting around
the bed (in areas where the disease occurs), screening windows,
wearing insect repellent and wearing protective clothing. There are no
vaccines or drugs that prevent Leishmaniasis [5]. The World Health
Organization is providing technical and logistic support to reduce the
incidence of Leishmania in Iraq through early diagnosis and response,
spraying and fogging campaigns, provision of long-lasting insecticide
treated bed nets, training inside and outside Iraq, entomological
surveillance, rodent control activities, and increasing of community
awareness [6].
The reduction in the incidence of both Malaria and Leishmaniasis was
attributed to the comprehensive package of prevention and control
activities conducted by the Iraqi Ministry of Health with technical and
logistics support from the World Health Organization [7].
WHO has classified Leishmaniasis as emerging, uncontrolled and

estimates that the disease infects two million new cases each year. The
disease is widespread and may cause problems throughout the
Mediterranean regions and the Middle East including Iraq [8]. There
are 12 million people infected worldwide, and Leishmaniasis threatens
350 million people in 88 countries [9]. Over than 90% of
Leishmaniasis is occur in Afghanistan, Algeria, Iran, Iraq, Saudi
Arabia, Syria, Brazil and Peru [0]. Many researchers interested during
the last century on the studies of Iraqi sand flies and their possible
relations with both CL and W in Iraq I l]. But relatively few studies have
examined the temporal and geographic distribution of sand flies
throughout the country [12]. The total incidence rate of cutaneous
Leishmaniasis in Iraq varies from 2.3 cases per 100000 people to 45.5
cases per 100000 people. Baghdad considered as endemic area wift both
CLandVL [l3].
There are two kinds of Leishmaniasis in Iraq L tropica, the agent of
anthroponotic cutaneous Leishmaniasis (ACL) and L. major, the agent
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of zoonotic cutaneous Leishmaniasis (ZCL). Both ACL and ZCL were
reported as causative agents of Leishmaniasis in lraq. ACL is found
mainly in suburban areas. VL is common in rural areas around Baghdad
and, about92Yo ofpatients are at the first three years ofage [14].
The traditional foci of Leishmaniasis are Diala Bridge, Medain, Sowira,
Aziziya, Kahn Bane saad, Taji, Falowja, Abo-Greeb, Mahmmodiya,
Latifiya, Nommaniy4 Missan, Thiqar and Alhaweja districts [15].
Human are infected via the bite of phlebotomine sandflies, which

breed in forest areas, caves, or the burrows of small rodents [16].
The disease is probably transmitted among people and animals by
anthropophilic species of the genu.s of Phlebotomru and Sergentomiya,
Phlebotominae, Psychodidae and Diptera. Phlebotomine sand flies are of
widespread importance in the transmis sion of Leishmarzia pathogens in
Iraq [17].
Phlebotomus papatasi (Diptera: Psychodidae) is a vector of sand fly
fever virus and Leishmania major,which causes CL f78). Phlebotomus
alexandri is a vector of L. donovani and is a suspected vector of Z.
infantum, both of which cause VL U9]. The suspicion is directed
towards the anthropophilic species of Phlebotomus papatasi, p.
alexendri, P. sergenti , P. clydi, Sergentomayia baghdadis , S. sintoni,
S. squamipleuris and .S. palestinensis .In the central region of Iraq the
P. papatasi consisted abott 95o/o of the total number of sand fly species

120).
The sand flies of Iraq were described by [21,22 and23]. Most recently,
Abul-Hab and Ahmed reported 14 species of phlebotomine sand flies in
Iraq to include six species of Phlebotomus and eight species of
Sergentomyia. Of these 14 species, Phlebotomus papatasi Scopoli,
Phlebotomus sergenti Parrot, and Phlebotomus alexandri Sinton are the
only anthropophilic sand flies considered to be important vectors of
Leishmania in Iraq t24]. P. sergenti and P. papatasf are almost
certainly the primary vectors of Leishmania tropica and Leishmania
major [251. Sukkar has suggested that P. papatasi was also the primary
vector of W [26]. However, P. papatasi is a restricted vector and is
incapable of transmitting any species of Leishmania other than L. major
[27]. Some studies were indicating that p. alexandri should be
considered a potential vector of VL in Iraq [28]. Abul-Hab and Ahmed
reported that P. alexandri wu the second most abundant and widely
distributed species of Phlebotomus in Iraq and that because it was often
associated with humans it should be considered a potential vector of
Leishmaniasis [29].
P. papatasi ranges from Morocco and Spain, across the Mediterranean
Basin to India and south to parts of the Sudan and Ethiopia [30]. p.
papatasi is most abundant in areas with a mean minimum temperafure
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of l6"C and mean maximum temperature of 44'C from May to
October. It can be found at elevations ranging from near sea level to
over I100 m [31]?. alexandri ranges from Spain and Morocco east to
the mountains in northwestem China and as far south as southem
Ethiopia. This species has been recorded at elevations ranging from sea

level to 1500 m above sea level [32].
Characterizing the distribution and ecology of these vector species

would be valuable in better understanding the epidemiolory of sand fly
fever and Leishmaniasis. Researchers were developing a model of P.
papatasi distribution in Southwest Asia based on weather and the
normalized difference vegetation index (NDYI).The vectors of W in
Iraq are different from that of the Mediterranean area. This is due
probably to the wide variation in Iraqi fauna caused by the geographical

situation [33].
The central region of Iraq is a very wide alluvial plain; its elevation is

from 36 m. -300 m.a.s.l. The climate is of a desert and semi-desert.

During the last few years the dusty days increased due to dry season. The
trees of Dactylifera, Citrw siensis, Morus aibus, Pynu cpmminus, etc.

cover the region. The main occupations of villagers are agriculture,
poultry farms and catties. The aim of this study was twofold: to decide

the incidence of Leishmaniasis vectors in Al-Mahmmodiya District,
and to make sure the type of parasite that carried by these vectors.

MATERIAL AND METHODS
STUDYAREA

One station (Al- Mahmmodiya about 50 km. south of Baghdad) was

selected in this endemic area according to the following:
l. The high number of reported cases of Visceral Leishmaniasis in the

three last years.

2. Thehighdensityofsandflies.
3. The possible canine Leishmaniasis and high number of species of
rodents.
4. To use the data of earlier studies which had been conducted in the

area as a baseline data-

5. The station is lying in Al-Rasheed district in an area called Abo-
Hdlan village which has many cases of the Leishmaniasis.

COLLECTION AND EXPERIMENTS
Two CDC light traps were used in collecting of sand flies (model 512'

John W. Hock Company, Gainesville, FL).
1. Collection of sand flies was begun in July continuing to
November 2001.

イ
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2. Collection of sand flies was twice in week at 32 times along the
study.
3. Sand flies were collected in two ways Indoor and Outdoor applied.
4. Collection of sand flies was from different of sand flies habitats, as

human dwellings, admal shelters, near rodenfs barrows and on the field
trees.
5. CDC light traps were provided with collection cups with suitable
standard mesh with moisture cottcn piece.

6. Sand flies were trarsported to the laboratory handling not to direct
exposure to sunlight to stay alive.
7. Sand flies were anaesthetized by cigarette fog.
8. Sand flies were identified by microscope to isolate males by
genitalia while spermatheca, ciborium and pharynx was performed the
female's identical [35].
9. Collected Sand flies were dissected atthe next days.
10. The gut was exposed to search of flagellate. When parasite
presented inoculation take place in the media. The females were kept
alive with 0.5 ml. Gentamicin (or ampicillin) 500 u/rnl, and 0.6 % Na
Cl. Smears of midgut of feeding sand flies were done with sterile slides
washed in 95% methanol alcohol, then fixed with 95% formaldehyde
before staining with Giemsa stain; this simple technique offered the
isolation of Leishmania qp. from the infected females.

STASTICAL ANALYSIS
T-test was used to compare means of:
- Indoor and outdoor methods
- Types ofsand fly species
- Collected places
- Months of collection

REST]LTS AND DISCUSSION
Big number of collected sand flies in this study in total I l20l during 2
haps nights, with 90% of traps containing sand flies. Whereas most
other recent studies are collecting less than 5,000 sand flies 122,23, and
26). CDC Iight traps that used in this study are a suitable method to
collect the sand flies. Also light traps have been commonly used for the
collection of sand flies. While other studies were used different
collecting methods as sticky paper [36].We had reported many new
cases of Visceral Leishmania in this focus.
Females collected sand flies of all species were more than 70% while
males of them were less than 3O%o and of these sand flies, 8oZ contained
visible blood in their guts. The total numbers of collected females' sand
flies were 7948 and of males was 3253.Number of P. papatasi males
were 7572 represent 30%o and of females was 3665 represented 70o/o of

5
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all species collected numbers. Number of P. alexandri was 1026

represented 29% afi of females was2512 represented 7l% of all species
collected numbers. Numbers of S. baghdadis were 655 represented 27%
and of females was 1771 represented 73o/o of all species collected
numbers. The study showed significant between abundance of different
species (t--4.568 sig. 0.04). All 896 sand flies dissected females were P.
papatasi because no one feeding female of the other two species.
Although big numbers of sand flies were collected (l1201) there is less
number of feeding female (896) so it is an effect on the positive cases of
parasites present(only 32) . Five samples of positive cases of parasite
present were cultured in parasite media to make sure the type of parasite
which seems to be L donovani (Tablel). So that we cim say ifs possible
to announce that these parasites are L. donovani. Sukker was isolated
Leishmania Sp. from 4 infected P. papatasi. In AlNommaniya district in
Wasit province, in addition to this fending one infected female of P.
papatasi [8]. Also investigators thought that P. papatasi find to be the
vector of visceral and cutaneous Leishmaniasis in Iraq f19,37, and 381.

Unfortunately the culture was contaminated .The study was recorded
that the type P. papatasi is a vector of Leishmaniasis. Many other
investigators think that Sergentomiya baghdadis is also suspected as a
possible vector of both visceral and cutaneous Leishmaniasis in Iraq
1261.
The study is recorded three species ofsand fly Phlebotomus alexandri

Sinton (35%), Phlebotomus papatasi Scopoli (45%), and Sergentomiya
baghdadis (20%). Fewer numbers of Sergentomiya baghdadis species
were identified but there are no feeding females among them. The
specie ofS. baghdadis is not dissected or cultured because there are no
feeding flies. The study showed that the type P. papatasi was
containing the parasite while the other types Phlebotomus alexandri
and Sergentomiya bagMadis were not contained parasites. The
dominated species was Phlebotomus Wrytasi because it can be found
with a very high density in the open land (not cultivated) [30].
Collection of sand flies was applied in two ways indoor and outdoor
methods. The study was showed significant between applying of
different collection ways (t=9.517 sig. 0.06). Four different habitats
were chosen to collect the sand flies there are human dwellings, animal
shelters, rodent barrows and field trees. Sand flies were abundances at
indoor way more than outdoor way .Number of sand flies at the indoor
way was 6189 representng 55.2% of the total number while that
number at outdoor was 5012 represent 44.8 % of the total number.
Generally, all numbers of types of collecting sand flies were indoor way
more than outdoor. P. papatasi number at the indoor way was2775 sand

6
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flies represent 53% while at the outdoor way it was 2462 sand flies
represent 47 %o of the total numbers. P. alexandri number at the indoor
way was 1938 sand flies represent 54.7% while at the outdoor way it was
1600 sand flies represent 45.3% of the total number. S. baghdadis
number at the indoor way wits 1476 satd flies represent 60.8% while at
the outdoor way it was 950 sand flies represent 39.2% of the total
number. Present of light at the indoor habitats which attracts the insects
so that it contain sand flies more than the outdoor habitats (Table 2).
Animal shelters sand flies habitats were containing the highest of
collecting numbers of sand flies which were 3138 in mean of 1064 that
represent 28 o/o of all sand flies collected. Number of sand flies collected
from human dwellings habitats was 3050 in mean of 1016.6 which
represent 27.3%o of all collections. Number of sand flies collected from
rodent barrows habitats was 2751 in mean of 917 which represent 24.5%o
of all collection. Number of sand flies collected from field trees habitats
was 2262 in mean of 745which represent 20.2o/o of all collections. Small
variables between numbers of species that collected from different
habitats (table 3). The study was showed signification between different
habitats (F3.361 sig. 0.04).
Period of the collection was a long four months beginning from July to
November. Number of P. papatasi was increased from 1012 in July to
2033 in October. Number of P. alexandri was increase from 802 in July
to 1007 in October. But the number of P. papatasi was decreased from
619 in July to 595 in October (Figure 1). The study was showed
significant between months of collection (F9.945 sig. 0.002). The habits
offeeding (anthropophilic species) and wide distribution ofp. papatasi
in Iraq make this species as a suspected vector of infantile Leishmaniasis.
Studies on the noctumal activity of sand flies indicated that they were
most active early in the evening during the cooler months, whereas they
were more active in the middle of the night during the hotter months. P.
alexandri was more abundant earlier in the season (April and May) than
P. papatasi, whereas P. papatasi predominated later in the season
(August and September). Factors evaluated include species diversity
and temporal (daily and seasonal) and geographic dishibution of the
sand flies. In addition, the abundance ofsand flies in the indoor and the
outdoor habitats was observed. Many studies found that the sand fly
numbers were increased with months low in April, rose through May,
were highest from mid-June to early September, and dropped rapidly in
late September and October [31].

CONCLUSION
We think that the number of dissected sand flies is not enough to
investigate the parasites and this type of study must continue for a long
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time, use a big number of traps and collect sand flies from many foci of
Leishmaniasis. The isolation of parasites from the vector in large

numbers and in traditional focus of Visceral Leishmaniasis in cenhal

Iraq is important. Only P. papatasi was containing the parasite in a
recent study so it is the possible vector of Leishmaniasis in study area

while the other types P. alexandri and S. baghdadis were not contained

parasites. The type of the parasite which found at this study was Z.

donovani.
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Table -l: showing the numbers of males, females, dissected feeding females, present

Table-3: shciwing the numbers, means, and percentages ofsand flies collected fiom
different habitats.

Of and results of parasite culture.

Species ofSF Malcs

C°/o)

Females
(n

Dissected
Feeding
female

Present of
parasite

Parasites

media
results

P.困parasf 1572(30) 3665(70) 896
う
‘
０
つ 5+

P. alexandri 1026(29) 2512(71) 0 0

Sらの力嗣 is 655(27) 1771(73) 0 0

Total 3253 7948 896 う
ι
つ
つ 5+

Table-2: showing the numbers and percentages ofsand flies at indoor and outdoor

1600(45.3

11201(1006189(552

Traps location ＳＦ
Ｍ
∽

０

』
ＳＦ

Numbers of sand flies species

2,9″ 葱
No(°/ol

2″赫
No(0/Ol

S― S

No(%)
Human dwellings 3050

(273)

10166 131Xl

(426)

925

(303)

825

(271)

Animal shelters 1064 ７

７

４

　
４

1013

(322)

Ｏ

Ｂ

６５

２０

Rodent barrows 2751

(245)

917 1275

(464)

863

(31 3)

613

(22.3)

Ficld trces

２２６２回
1187

(525)

７

６

７３

３２

338

(149)

Total 11201 373366 5237(468) 3538(315) 24261217)
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I P. papatasi

E P. alexandri

ES. baghdadis

Figure-l: showing the numbers of collected sand flies through the period of study.
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.ヽふϋ ■
COC12・2H20JFeCi3 6H20'NInC12■もO'CK〕136H2(メ」

“
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ABSTRACT
The present work includes preparation and charactcrization of number of nc、 v

complcxcs of lgand2(2,4‐ din■rophcnyl hydrazcn)benZOtlliazolec),whiCh｀
synthcsizcd by thc rcaction of 2-mercapto bcnzothiazol wtth 2o,4-dinitrophenyl

hydrazen)in an cthandic solution.Metal complcxes have becn synthcsized from tllc

reacJon of ligand cL)with metalions CoC12 2H20,FeC13 6H20,MnC12■ LO,
C£ち6H20,HgC12,ZnC12,NiCL2・ ThCSc ∞mplexes wcrc characteHzcd by
clementalanalysis,FT‐ IR UV‐ViSiblc spectroscopttatomiC absorption,magnctic
momcnts and inolar conductancc rncasurements.

It was concluded hm thc elcmented analysis that all most
chelatscompound      has2‐ mercaptobcbzothiazole   bccn   found   to   be

(1:1)Cigandimetal)molar ratio according to the preccding measurements,cxccpt
Cく(III)COmplCXes have(2:1))cigand:mctal)molar ratio.nc cvidcnce iom(ID
spcctra show that in ali comp19x,s thC ligand is coordinated宙 a the thiazolc nitrogen

and cxttly ntrogcn atom  of hydrazine  so thc complexes
wlhMn(II),Fc(HD,CO(ID,Zn(II)&Hg(IDare tetrahcdral,thc complex with Cr(HI)

oヽctahcdral and with Ni(IDヽ Squarc plancr geometry.

INTRODUCTION
There are extcnsive data on interaction of 2‐mercaptobebzothiazole

with various metals. Thecomplexation achievcd either by replaccment

of proton from(Nヨ 3‐SH)OR(HN‐C=S)by the metal or direCted
coordination with  ligand or less likely by  formation of chealates

structure involving both sulfur and nitrogen[1].

The ligand 2-mercaptobebzothiazole(2¨ ⅣBHT)having the thiol

group as nucleaphilic rcagcnt so it with rcact with many compound to

つ
つ
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give many derivatives like the ligand synthesized in this research[2].The

first complex of(2-MBTH) with prepared with Zinc by [2] when he had

replacement the hydrogen atom o(SH) group by metal ion, There are

extensive data on the interaction of (2-MBTFI) with various metals like
Cu(II),Ni(II),CoQI),Ir(II),Ru(II),Pd(II)[3, 4].
A derivatives of this ligand widely used as an analyical reagent and of
its complexes in industry and medicine was known for along time so it
used to corrective Parkinson disease,anticancer agent and hypotensive

t5l.
MATERIALS AND METHODS

Apparatus:
The electronic spectra of the ligand and its complexes were

recorder on (HitachiUv-200Spectrometer) and they recorder at room
temperature that uses qtartz cell. The conductive its have been

measured using the suitable solution (DMF). The magnetic moment
recorder on (Balance Magnetic susceptibility model MSB-Mki). The IR
Spectra of ligand and its complexes on (Elmer 500 B-Infrared
spectrophotomiter in the range (4000-600 cm-r) by using (KBV) disc
and using Csldisc for complexes in the range (4000-200 cm-').

Chemicals:
All chemicals used to prepare the ligand and its complexes were

supplied from BDH and Fluka.

Synthesis :

l-preparation of the Ligand(L) :

A (25m1) ethanolic solution of (l.66gm,10mmole) of (2-
Mercapto beruothiazole)was added to the ethanolic solution (10 ml) of
(1.98gm, lOmmole)of dinitrophenylhydrazine was mixed and stined at
40oC for thr., and then cooled and filtered to obtain dark yellow
precipitate,which was recrystallized from hot distilled water to give
shying dark yellow crystals (1.2gm,m.pl 89-190"C).
The synthesis rout is shown in scheme 1.

Scheme I : Preparation of the ligand(L)
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2‐ preparation ofthe lnetal complexes:‐

10mlethanol solution of(0.183gm,lmmole)Ofthe ligand c)was

added to ethanol solution(10 ml)metal salts(lnllnOle).The resulting

mlxture was stirred for lhr.at“ 0°C)・ The Obtained precipitate was

flltered,recrystallitcd from absolute ethanol afforded crystalline solid.

Thc elemental analysis and some of the physical propetties Of the

rcsulting complexes are presented in table(1).

RESULTS AND DISCUSSION

GЮO瑞:8》ヂ棚 I√ 13よ Tt識 器 棚 樫 l織 。1
thc frequency of thcsc bands is considerably IOwered in metal
complexes in thc region (3013‐ 3002 crゴ

1).ThiS suggested to its

participation coordination.The strong band at(1575 cm‐ 1),WhiCh is

Tttc猛選欝計
i鴫
'Sh缶
d b bwer iequency by(B‐35cぼ

c―Nv鶏為η::鼎;メ_Slllξ躍そ路鶏瀧:別lギ
濃船ll道Kl盤鮮棚 観

`蹴

考ttte:w
計器賓:鵠肝獄響Ψ酬∫Y譜嵐鵬よ躙
:皿「
∝i瀾響

:露譜
C tte鵠
:現捨1島認割

C穏
酬

t。
4A2gσ
)ム
4T2gc),4為

gσ芦
4TlgfF)and 4A2まF芦4Tlg(P)tranS五 〇n

respect市ely[9,10].ThCSe transttions suggest an Octahedral geometry

forthe CrcII))COmplexes.

The mangancse cI)COmplexes is paramagnctic(μ eff 5.74B.M),
the electronic spectrum exhibit ive bands at (15200,
17971,28560,31250,39060cm・ )aSSigned to
6Alム 4Tl(G),6A134T2,6Al彎

El(F),6Alム
4Tlc),6Al彗 4Tlc)[11,12]

Thc lroncII)COmplexes is paramagnetic(μ eff=5.9B.M)the
cにctronic spectrum exhibit three bands at(15328,16895,20090cm‐ り
assigncd to:

6Al当4Tl(G),6Alヒ 4T2(G),6Al彗 4Al,El[13].

The Co(IIf complexes is paramagnetic (peff :4.3 B.M), the
electronic spectnrm exhibit three bands at (15333,16713,26340cm't)
assigned to:
4A2ム4T2C),4A2お 4Tl(F)and charge ttansfer transition resped市

ely

[14].
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The magnetic momcnt Valucs of NloI)arC diamagnctichdicate

squae plana geometry.Thedectr:〕梶ダ:15繁 i∬』t:C°
mplex‐

showed three bands at(22280,23805
lAlgちlA2g,lAlgヒ lBIg,lAlg彎 lElg.  

‐

Rcspect市ely supported the square planer geometry[15].

Zn(II)and Hg(II)COmplexes are diamagnetic.Thcclectronic

spectmm exhibited band at(31700,31212cm‐
1)fOr Hg(H)complexes

due to chargc transfer ttansition[16]Theanalyttal dat shown in

Tablc(3),and the electronic ttansition of ligand and their metal

complexes.

Molar Conductivity:
The molar electric conduct市 lty for solution was uscd to identi取

thc lonic follllula of complexes[17],shoW that thc more ions released

by the complex in the solution,the higher∞ nduct市 ity mcasurcd and

::1鳥鷺:臨 l雷∬lh」腎t∬蹴認3・ s斜盤%増鉗1
so市ent,at room tempcrature.The measurcd conduct市 ity low for most

complcxes,except CttI)and FecII)COmplexes,which is have a highcr

conduct市ity than other complexcs,table l.

The Formula ofthe Complexes:―
Therc were many mcthods to calculatc the ratio metal‐ ligand[18,

19].MOSt Of it were depend on the spcctroscopic measurement in this

翼需獄Wttt謂鳳∬麟s温。鷲10付。∫制 sil
and ligand,mixed two different volume of the solution(the OVCr all

volume flxed).By draw curvc bemeen absorbance and the volulne ratio

at one wave length. The straight line between the top of the

ratio (VL/W+Vm) axis give the molar ratio between the

ligands.

Suggested Formula of the Preparation Complexes:
Depending on the analytic specha scope,IR,atomic

physical properties,it's possible to deduce the following:

curve and
metal and

absorption

The ligand of (Cr:HqNsSOr) coordinated with ionic metals as (N) atoms

through (C:N) and (M{-M{) groups the ligand act as abidentate the

proposed structures of prepared complexes are showing figures (l-4).
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Tabb‐ 1:Thё Mdn Band fOr R Spectrumccm・ )fOrthe ligandc)and■ S Me● 1

Code Compound ＮＨ
♂
υ
　
Ｃ 口♂

υCく
cm‐
1

υC‐N
cm‐
1 ｍ♂

っM‐N
cm‐
1

oM‐CI
cm‐
1

Ｎ。
♂
υ
　
Ｃ

Цl)
C13H9NsS04 3100

3018
1575 1685 1310 1020

1420

1446

2 [CくL)2C121C12 3013 1568 1600 1345 1037 330
1420

1446

3 [Mn(L)C121 3005 1550 1635 1315 1045 380 310
1420
1443

4 Fe(L)C121Cl 3010 1560 1640 1332 1040 352 320
1420

1442

5 [Co(L)C121 3008 1640 1666 1350 1038 446 355
1420

1440

6
ENi(L)C12] 3009 1545 1632 1315 1062 400 う

Ｚ
●
，

1420

1443

7 [Zn(L)C12] 3005 1542 1640 1362 1048 440
1420

1440

8 [Hg(L)C121 3002 1563 1665 1334 1047 445 360
1420

1442

Table-2: Elemental Analysis and Some Physical Properties of Ligand (L)and its
Metal

Code Compound Color
M.P.

(ぴ)

Found

(CaCIC.)

M%
ば
刹

・AM
DMF

Yield

(gn)%

L(1)
Ci3H9N5S04 Shin dirk

vellow
189 37

2 [Cr(L)2C121 Cl Pale
green

222 8.64

(8.32)
3.93 30 62

[Mn(L)C121 ｍ
ｖｅ‐‐ｏｗ

312
4.73

`4.00ヽ

5。74 20 74

4 [Fe(L)C121Cl Dark
Brown

305
5。27

(4.91)

5.90
44 72

[COCJ)C121 Shin

Brown
342

5.86

`5.00ヽ

4.5 19 70

6 NiC)C12] Green 353
3.37

(2.92)

・Ｌ

Ｕ^

Ｄ

Ｏ
．

10 66

7 EZくりCl』 Pale yellow 289
17.16

(16.99)

・
Ｌ

Ｕ^

Ｄ

Ｏ
．

20 . 80

障まL)C12] Pale yellow 262
26.42

(25.00)

ｏＬ

Ｕ^

Ｄ

Ｏ
。

16

*Au = Di.= oncl
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Table‐ 3:Elcctronic Transition of Ligand(Dand ltS MCtal ComplexcsinoMF)at(10‐

Codc compound Wave number(cm-' Assignments Geometry

L(1)
C13H9N5S04

０

５

７

４

２

８

８

５

０

４

１

２

２

３

４

n→π

π→ π

つ
ん

[Cr(L)2Clz] Clz
16474

23419
30030

4A2gc)ム4T:gc)

4A2gc)ヒ4T:gc)

4A2g=4Tlg

Oh

3
[Mn(L)C12]

15200
17971

28570
31250

39060

6Alムヽ (o
6A134Tl

6A136Elo

6Alム4Tlc)

6Alム 4Tlc)

Th

4 [Fc(L)C12】Cl
８

５

０

つ
ι

Λ
ソ

ｎ
ン

３

８

０

５

６

０

１
■
　
・１

　
つ
４

6A234T2(G)

6A:ム 4T16)

6Al彎4EKG),4E:

Th

5
[Co(L)C12]

３

３

０

３

１

４

３

７

３

５

６

６

１
■

１
１

う
乙

4A2彗4T20
4A2ム
TI C)

C.T

Sq

6 ドiC)CL]
０

５

７

０
ｏ

ｎ
υ

う
ι

う
乙
　

Ｘ^
〉

０
０

２

　
３

　
７

２

　
●
４
　
つ
４

lA:g彎 lA2g

:Alg輩 lBlg

lAlgち lEig

Sq

7 [Znσン)C121
31220

31612

Ｔ

Ｔ

Ｃ

Ｃ
Th

8 [Hg(L)C121
31700
31212

Ｔ

Ｔ

Ｃ

Ｃ

Th

Th=.TI CT Transferetrahedral,S.q=Square planer ―Charge

¬

〔×i

α ]ゝ

Figure-l: The suggested Structure ofCr*3 Comp-lex
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M= Mn*2, co*', Hg*,
Figure-2: The Suggested Structure of Mn+2, Co*2 and Hg*2

Figure-3: The Suggested Structure ofFe+3

Cl

l.
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ABSTRACT

Thc aim ofthc prcsent study is to synthcsis of new(19)COmpounds of 4-methyl

coumarin derivat市 cs,starting by (5,7‐ dhydroxy‐4‐methyl-2‐H‐coumarin‐ 2‐onc).
Avariety of shiff bases and hcterocyclic(OXazcpine)havc bcen synthesized thc

proposcd structures wcrc conflrrncd by physical propcrtics, UV― Visiblc,FT‐ R
and l H■lMR.

INTRODUCTION
Coumarins are well known natural products for their diverse biological

activity []. Coumarin derivatives display a broad range of applications
to the pharmaceutical, perfume and cosmetic industries [2]. They are
also exploited as intermediates and building blocks in organic synthesis
[34].Schiff bases are used as substrates in the preparation of a number
of industrial and biologically active compounds via ring closure,
cycloaddition and replacement reactions [5]. Moreover, Schiff
bases derived from various heterocycles have been reported to possess
cytotoxic [6], antimicrobial [7], anticancer [8], and antifungal activities
[9]. Since B-lactam antibiotics are a group of drugs of unparallel
importance in chemotherapy, considerable efforts have been made in
the development of novel and biologically more active compounds[I0].
The search for improved antibiotics also includes designing of new
methodology for the total synthesis as well as the semi-synthesis of B-
lactam derivatives. Recently, spiro-pJactams have become centre of
athaction for many reasons. Primarily this is due to their antiviral l and
antibacterial propertiesfl l].Oxazepine belongs taking non hetrogenous
structure which has 7- homologous atoms (oxygen and nitrogen) [12].
Therefore the synthesis these kinds oforganic compounds have became
our interesting. In the present work, promoted by these observations,
the synthesis of a series new derivatives of Coumarin which expected to
have possible biological activity.

MATERIALS AND METHODS
Melting points were determined on GallenKamp(MFB-600) melting
point apparatus and are uncorrected.The IR spectra of the compounds
were recorded on ashimadzu FT-IR-3800 spectrometer as KBr disk. The
UV spectra were performed on Cintra-5-Gbes scientific equipment. The
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rH-NMR spectra (solvent DMSO) were recorded on Bruker 400 MIIZ
spectrophotometer which were made at chemistry department , Al-Bayt
University, Jordan. using TMS as intemal standard which were made

at chemistry department , Al-Bayt University, Jordan.

Synthesis of 4-methyl Coumarin derivatives [l 17] :

A mixture of (0.1 mole) of (Benzenel, 3, 5-triol or m-hydroxy
phenol) and (13gm, 0.1 mole) of Ethyl acetoacetate were cooled down

below l5oC. then ( 45 ml) of conc. H2SO4 was added drop wise on a

period of 30 mint. , then allowed to cooled to room temperature. After
that, the reaction mixture was poured slowly into ice water with
continuous stirring. The precipitate was filtered and recrystallized from
a mixture of Methanol /Ethanol I :l and a creamy colored needles

were obtained . Table (l) .

Synthesis of 4-methyl-2-oxo-2H-coumarin -6'8dicarbaldehyde
derivative [2,8]:

To a solution of (0.01mole) compound []or [7] in (50 ml) acetic
acid was added a mixture of (2.9 g,0.02mole) hexamethylene- was

added. the mixture was stirred continuously at room temperature, until a

light brown viscous solution was obtained, and then heated to (70 -90)"
C for two hours .The mixture was cooled to room temperature and (10
ml) concentrated II2SO4 was added drop wise and faint yellow
precipitate was formed, and collected by filtration and washed
thoroughly with cold Methanol and recrystallized from a mixture of
Dioxane /Ethanol 1 :1. Table (l) .

Synthesis of 5,7-dihydroxy-4-methyl-2-oxo-2H-coumarin -6'8-
bis(6,8- benzylidenehydrazinecarbothioamide [3] :

A mixture of (2.32 g, 0.01mole) compound [2] and (1.82 g ,0.0lmole )
thiosemcarbazide in (30m1) absolute Ethanol was refluxed for 4 hours .

the resulllting yellow solid was filtered, dried and purified by
recrystallized from Ethanol. Table (l).
Synthesis of 5,7-dihydroxy-{-methyl-2-oxo-2H-coumarin-6'8-bis
(6,8 (benryllideneamino)-2-thioxoimidazolidin-4-one [4].' 

Compound [3] (3.37g,0.01mole) was added to a mixture of (2.6m1,

0.02mole) ethyl chloro acetate and (1.649, 0.02mole) sodium acetate in
(30 ml) ethanol then refluxed for 4 hours. The mixture was cooled and

poured on ice water. The resulting pale yellow solid was filtered off,
washed with water, dried and purified by using ethanol. Table (l ) .

Synthesis of 1,3-oxazepine derivatives [5,6] :
Compound [4] (3.92 g, 0. 01mole) was added to solution of (0.98g,

0.02mole) of maleic anhydride or (1.489, 0.02mole) phthalic
anhydride in (20m1) of dry Benzene . The reaction mixture was
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refluxed for 3 hrs.the solid formed was collected and recrystallized from
Dioxane. Table ( 1) .

Synthesis ofSchiffs basses compounds [9-12]:
To a solution of compound [8] (2.239, 0.01 mole) in (20 ml) of
Chloroform, a appropriate aromatic amine (0.02 mole ) was added, in
the presence of (3-4) drops of glacial acetic acid. The mixture was
refluxed for 6 hours, then the reaction mixture was cooled, the
precipitate was filtered off and recrystallized from an appropriate
solvent. Table (l).
Synthesis of B- Lactam from Schiffbase [13-15 ] :

A mixture of compound [9]or [1]or [2] (0.0lmol) and (2.36 ml ,
0.02 mol) chloroacetyl chloride in (10-12 ml) Dioxan, in the presence of
(3-4) drops of Triethylamin .The mixture was refluxed for 2 hrs with
continuous stirring . After cooling, the solid mixture was filtered, dried
and recrystallized from an appropriate solvent. Table (l) .

Synthesis of l,3-Oxazepine -4,7- dione derivatives [16,171 .
A mixture of compound [1]or I 12] (0.01 mole) and (2.92 g,0.02
mole) of phathalic anhydride in (20m1) of dry Benzene . The reaction
mixture was refluxed at 78C. for 3 hrs with continuous stirring. The
precipitate was filtered dried and recrystallized from Dioxane. Table
(l).
Synthesis of compound 6,8-Bis-[(5-hydrazino-[1,3,4]thiadiazol-2-
ylimino)-methyll-7-hydroxy-4-methyl-coumarin -2-one [18] :

(0.2149,0.05 mole) of compound [9] was dissolved in (15 ml) of
absolute ethanol, then (0.23m1, 0.01 mole) of hydrazine hydrate was
added drop wise. the reaction mixture was refluxed for 7 hrs.( or until
the evolution of H2S librated), then the reaction mixture was cooled ,
the precipitate was filtered off ,dried and recrystallized from mixture
of Dioxane/ Ethanoll:1. Table (l) .

Synthesis of compound [9]:
A mixture of compound [18] (5.79gm, 0.01 mole) and Q.6 gm,

0.02mole) ethyl acetbacetate in (20 ml) Ethanol, was refluxed at (l7O-
180)'C in an oil bath for I hour with continuous stirring. After cooling,
ether (25 ml) was added; a precipitate was formed, filtered ,dried and
recrystallized from Dioxane. Table (1).
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RESTJLTS AND DISCUTION
In this work the first three compds.of coumarin were parpared as

starting material for further synthesis (Scheme 1, 2). Compounds (1, 7)
were reacted with Hexamethylenetetramine in ethanol as a solvent to
obtain derivative (2, 8)respectively . The structure of the synthesized
compounds have been characterized and identified by UV., FTIR and

'HNMR spectrum. The FTIR showed an absorption band at (3395 -
3155, cm'') due to OH stretching vibration, and a band at (1696, 1Zl0
cm-'; for lacton (C:O), which had appeared at (1652,1687 cm'r) in the
4-methyl coumarin compound. The reaction of compound (2) with
thiosemcarbozide in ethanol with stirring, the mixture was refluxed for
8 hours. The FTIR spectrum of compound(3) displayed an absorption
band at (1688 cm't) due to the stretching vibration of (C:O) lacton ,
(3309 - 3253 cm-l) due to asymmetric and symmetric stretching
vibration of the (NH-NH2) group,(2668 cm'') due to the stretching
vibration of (SH) .Compound (4) have been prepared by treatment of
compound (3) with 2 moles of Ethyle chloro acetate in the presence of
Sodium acetate in Dioxan . The FTIR spectrum of compound (a) table
(3), shows an absorption band at (1738 cm'r) due to the stretching
vibration of (C:O) lactone, (3200 cm'') for (NH) stretching vibration,
and (1688 cmt; due to the stretching vibration of (C:N). The success of
reaction confirmed by the. disappearance of the (NtI2) stretching
vibration band at (3309 cm-'), and the frequency of carbonyl group is
shifted to higher band absorption because ofthe disappearance (NID)
group. The THNMR spectrum of compound (4) showed the following
data : (DMSO,300\tfrlZ)6.32-7.42ppm(s,2H,C:C-tl),9.71ppm
(s,lH,OH), 7.27ppm (w,2H, NH) , 2.28 (s,3H,CH3), 8.62ppm
(s,2H,N=C-H). The compounds (5, 6) have been prepared by treatment
of compound (a) with Maleic anhydride and Phthalic anhydride. The
FTIR spectrum of compound (5, 6) table (2). The 'HNMR spectrum of
compound (6) shows the following data : 6.77-7.985 (Ar-H),13.67
(s,IH,OH), 10.58 (s,2H, NH) ,2.276 (s,3H,CH3),3.541 (s,1H,CH-N).
Schiffs bases (9-12) have been synthesized by condensation of
compound (8) with the appropriate aromatic amines in Chloroform as a
solvent and few drops of glacial acetic acid (GAA). All Schiffs bases
(9-12) showed absorption bands at (l 60 l, I 609, I 65 1, l654cm-r) due to
stretching vibration of (C:N). The 'H-NMR spectrum of compound (9)
shows the following signals:(DMSO,300MHZ) l3.5ppm (b,1H,SH),
l0.43ppm (s,1H,OH),7.85-7.35pmm (3H,N=CH,C:CH ),
6.38(w,lH,:C-H), 2.87 (s,3H,CH3). The 'H-NMR spectrum of
compound (11) shows the following signals:(DMSO,300MfZ)
13.5ppm (b,IH,OH), 7.1-7.93ppm (l0H,N:CH,C=CH ), 6.66ppm
(w,lH,C:C-H), 2.27ppm (s,3H,CH3), 3.5lppm (w,6H,CH:).
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Compounds (13,14,15) have been prepared by treatment of the
compounds (9,11,12) respectively with ethyle chloro acetate in the
presence ofSodium acetate in dioxan.
The FTIR spectnrm of these derivatives showed the disappearance of

the absorption bands for C:N and displayed charactereristic bands due
to C:O amide (1682,1687,1689 ) . The IHNMR spectrum of compound
(15) shows the following data: 13.2ppm (m,lH,OH),7.3-7.9pmm (m,
8H,Ar.H ), 6.36ppm(w,4H,:C-H,C-Cl), 2.27ppm (s,3H,CH3), 3.51
(w,6H,CI{:).
One mole of compounds (11, 12) were reacted with two moles of

phthalic anhydride to demonstrated Oxazepine derivatives (16,17). The
FTIR spectrum showed the disappearance ofthe absorption bands for
NH and the apperance bands at 3377-3441 due to OH. Compound (18)
has been prepared by treatment of the compound (9) with Hydrazine
hydrate.
The FTIR spectrum of compound (18) showed the appearance
absorption bands for NH2 (3159,3280 cm-r), absorption band at (1681
cn '; due to the carbonyl group of lactone and the appearance of new
absorption band for C:O ofthe oxazepine at (1611 cm'l).
The last compound (19) was prepared by reaction of compound (18)
with Ethyl acetoacetate. The FTIR spectrum ofcompound (19) showed
the appearance ofthe characteristic absorption band (1708 cm'r) due to
the stretching vibration of the carbonyl of the( C:O) lactone, ( 1 6 I 1 cm'
t) for C:Y.

Tablc‐ 1:oh ofthe

Comp. No. ■ヽPo C Yield% Recryst. solvent
1 188-190 う

４
ワ
′ Methanol力 Bt肺 1 1:1

2 293-295 ７
′ Dioxan/Ethanol l:1

3 274‐276 り
′ Ethanol

4 254‐ 256 66 Ethanol

5 284-286 62 Dioxane
´
０ 335-337 60 Dioxane
7 184-186 70 Methano1/Ethanol l:l

8 293-295 つ
４
７
′ Dioxane/Ethanol I : I

9 163-165 70 Ethano1/Water l:1

10 128-131 66 Ethanol

98-100 85 Ethallol
つ
４ 150-153 59 Ethanol

13 163‐ 165 70 Ethanol: water l:l
14 98-100 65 Ethanol

150‐ 153 59 Ethanol
16 322‐ 324 67 Dioxane
17 302‐ 303 70 Dioxane
18 230-332 61 Dioxan/Ethanol l:1

19 270-272 64 Dioxane

27
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lヂV and IR data for comnound (l -l
Comp.No UV Ethanol Characteristic baqds of FTJR (cm-',KBr)

l, max nm C=0 C=C C‐H ar C‐Hal C=N Chhers
1

１

０

２

０

1652 1481‐ 1513 3088 2965 。20H)3418,3237

2 ５

９

２

３

２

３

1696 1461‐ 1583 3088 ハ
ン o(20H)3364‐ 3155

o(CO)1272‐ 1021
3 ０５

６２

８３

２

２

２

Interf

1688
1496‐ 1575 3068 2988‐

2880
1688 。い H,NIH2)3309‐3253

o(20H)3431
1、 /qHヽ つκκQ

4 ５４

０２

４９

０５

３

３

２

２

1738 1459‐ 1580 3080 2962‐

2875
1688 o(hlH)3200

o(20H)3486‐ 3444
。(C=S)1219

２

３

1706 1574-1488 つ
‘ o(NH)3199

o(OH)3279
,、/´=Qヽ 1つつう

6 ５

２

６

４

う
る

Ｏ
υ

1691 1404-1449 3010 2895
ν ‐ヽ 0ソ ■

o(OH)3404
o(SH)2652

亘 C‐0)127697 ６

４

２

２

つ
４

２
υ

1678 1449‐ 1598 3014 2965‐

2899
o(OH)3157
V(CO)1238-1064

8 315
235

1710 1577 3001 2982 瞑OH)3395
ⅨC‐H)ald.2861‐2784

０

０

２

３

２

３

1699 1447‐ 1561 3030 1609 N(∝s)1272
VO―D1052
o(2ND 3255
,′

^口
2ヽ227

10 ４４

４０

２

３

1697 1449 ∞Я I猾 1601 XOH)3479
o(NEI)3265

４

３

７

２０

２３

３２

1683 1456-1574 3041 2948 1654

1651

ν(COC H3)1610
。(OH)3466

12 ０

５

つ
４

２
コ

1696 1455‐ 1567 3067 2918‐

2850
νN―H)3240
o(OH)3255
o002)1344-1518

７

５

２

３

２

３

1708 1439‐ 1511 3026 2977‐

2925
1612 VOヾ―H)3151
o(OH)3310
ν(C‐Cl)670
ν(C=0)alnid 1689

■(C=S)129914 ２０７

２３９

３２３

1718 1407-1526 3037 2926 V(0‐H)3139
V(C=0)atnid 1682
νCC Cl)673４

５

２

２

２

３

1710 1486‐ 1455 3051 2952 v(N‐H)3229
ν(C―Cl)695
V((トイЭ)atnid 1687
υlN02ヽ lS77_1101
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Table-3: UV and IR spectral data for compound (16-19)
Comp. No

０
ＵＶ
価
Ｅ

Characteristic bands OfFT― IR(cm~1,KBう

λ max
nm

C=0 C=C C-H ar. C―Hal C=N Others

４

０

４

４

1692 1494‐ 1528 3078 2898 VS‐H)3332
V(C=0)1590

２

１

う
ι
　
う
０

1703 1402‐ 1500 3010 2895-

2814
V(C=0)1580
VOヾ‐H)3311

2o02)1500‐ 1319
０

６

２

３

1491‐ 1597 3080 ２９４８
．

２９８５

1608 VO‐H)3159
νOヽ H2)3280
νroH、 31oR

０

８

２

３

1443‐ 1546 3066 ２９４３
．

２８８５

1611 vo‐H)3140
V(0-H)3376

■
■
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ABSTRACT
3‐(2‐amino cthyl)-2‐ methyl quinazolin-4(3H)―onC(2)has bCCn prcparcd by
hcating a mixturc of 2‐ methylquinazoline‐ 4oH)‐oneandethylene diamine 99%for

7hrs. This product was t℃ ated with 2‐  amino ‐5- mcrcaptothiadiazoleaObrded
compound(3).Schiff bases“ ‐7)wcrc Synthesized from compound o)and
appropHatc aromaticaldchydcs.Moreover9 the reacion of compound 2)wih aryl

aldehydes and CuCN afforded α‐amino niriles der市 at市es(8),whiCh On hydrolysis
gavc α‐amino amides dcHvat市 cs(9).FurthcllliorC thCsc compounds(9)with p―
phcnylphcnacyl bromide gave compounds(10)・ On Other hand the reaction of
compound(2)with p‐ Chioro phcnyi thiocyanatc afforded compound(11)WhiCh is

rcactcd with malonic acid and gave compound(14).AIso compound(2)with aryl

おocyanatcs affordcd compounds(12,13).Finaly the reaction ofcompound(6)with

chloroacetylchiorideand tricthylatnine in dioxane yielded azetidinyl deHvat市 o(15).

Thc structurcs of compounds were confII11led by their melting points,FTIR UV.,

Vis and:H‐ NMR spectra

INTRODUCTION
QuinaZOlinone derivativcs represent one of the most classes of
heterocyclic compounds possessing a wide spcctrum of biological

actiⅥty[1-3].TheSe der市 at市es are the subiect ofmany research studies

due to their widesprcad potential biological activities such as

antimicrobial[4,  5],  anti‐ innanlmatory[6],  antiCOnvulsant[7],

antitumor[8],aniCancer[9],antitubercular agcnt[10].

QuinaZ。linone der市 at市es have been extremely exploited for
antioxidant act市 lty,however,Antio対dants acts as a maJor defense
aganst radical medittcd toxicity by protcting the damages caused by

彙ec radical[11]Furthemore,the l,3,4‐ thiadiazole五 ng exhibit broad

spcctrum of pharrnacological properties such as antibacterial[12]and

anlingal act市lies[13].Also the 2‐ azetidinone o― laCtam)ヽ the
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Syntheds Ofne■・3く 2‐ amino ethy》 ‐2‐metllylquinazolin‐ 4(3H)‐one de五vatives
Firyal,Redhaand Hma A

essential fcaturc of a large number of bi01ogical active compounds

nalnely penicillin's,ccphalosporinis,Carmon■ thienamycine and the
norcardicins. MOreover, it was fOund that quinazolinone and l,3,4‐

thiadiazole deHvatives havc additional industrial applications.

ⅣIATERIALS AND METHODS
All chenlicals used Of reagcnts gl

pOints wcre detellllined wlth al

apparatus and are uncorrected TI

4000)cm‐
l Were recOrded as KBr d

on Cintra‐ 5-Gbes scientiflc equipment. Proton NMR spectra wcre
recorded on BrOker 400ヽ 』H2 spectrometer using T■ ィs as intemal
standard in AL‐ ably University.

2-Methyl_46H)benZoxazin-4‐ one(1)
This cOmpound was prcparcd as desc五 bed pre宙 Ously[14]
3-(2‐aminoethyl)-2 1nethyl qunaz01in3o肛

)―One(2)
Am破ture Of 2‐ methプquinaZdh‐

1(3H)―
one(1)(0.02mde)and ethylenc

diamine(99%)(10mole)in abs。 lute ethanol(25ml)was renuxed for
7hr.The cxcess sO市 cnts werc distilled Ott then the product was

騨 蛸 露 職 淵
鑑 6バ1蹴 ).・…

「1)aminOlethyl}‐ 2‐   ―
methylquinaz01in-4o助 ●neO)
A mixturc Of(2)(0.01m。 le)and 2-aminO-5‐mercaptothiOdiaz。 lc.(o ol
m01C)in abs。lute ethanol(30ml.)Was renuxed for 12‐ 16hr.till the
evolution oく H2S)flniShcd.Thc excess s。 lvcnt was distilled Off and
theproducttecrystallizcd frOm am破 .Of Ethanol_chlorofollll(73).
Tabb(1).

Synthesis of Schiff bases“ _η

躍精
di蛛
器郡鵬 R轟鍔艦,ooled and the product Obtained

recrystalllzed frOm appropriate s01vent,(Tablel).

3-o_nitЮ phenyl)‐ 3-[2‐aminO ethyl-2‐ quinaz01in3(耳
)―Onel

acetOnitrile c)

CompOund c)(0.01mole)Was m破 cd with(2.5ml)conc.HydrochloHc
acid then(10g)of ice_water was addcd tO the solutiOnf0110wed additiOn

W絆瓢計Ⅷ電温i∬鷺認Cd“けde ttd ⑩Юり。f CucN℃ was stirred Ovemight at ЮOm
temperaturc,the folllled s。 lid was flitcrcd OfF and rccrystallized 6Ю m
appropHate s。 lvcnt,(Tablcl).

2]}‐2)‐2‐ 2‐ methyl¨ 4‐oxOquinazOlin‐3(4H)― yl)ethyllamino)‐ 2く2‐
nitrOphenyl)acetamide(9)

う
‘
０
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A mixture of (0.01 mole) of desired o-aminonitrile (8,9) and l0 ml of
95% Sulphuric acid was heated on stream bath for l0min. The mixture
was left to cool and poured onto crushed ice. The solution was made
alkaline with ammonia. The precipitate that obtained was filtered off
and recrystallized from appropriate solvent (Tablel).
2-methyl-3-(2-{ [1-(5-(r, r' -biphenyl-4-yl)o xazot-2-yt)(2-
nitrophenyl)methytlaminolethyl)quinazolin-4(3II)-one (10) and
To solution of the desired cr-amino amide (10,1l) (0.01mole) in (25 ml)
absolute Ethanol, p-phenyl phenancyl bromide (0.01 mole) was added
the reaction mixture was refluxed for l2hrs.then the mixture was stirred
overnight at room temperature. The end of reaction was determined by
TLC, the solid product filtered and recrystallized from a suitable solvent
(Table l).
I -(4-chlorophenyl)-3- [2-(2-methyt-4-oxoquinazolin-3(4.EI)-
yl)ethyllthiourea(1 1)
Amixture of compound( 2)(0.003mo1e) and 4-
chlorophenylisothiocyanate (0.03mole) in absolute Ethanol(25ml) was
refluxed for 6hrs.,then cooled. The formed precipitate was filtered off
and recrystallized from Chloroform.(Tablel).
2-methyl-4-oxoquinazolin-3(4H-yl thioureaderivatives(12,1 3)
Amixture of compound( 2) (0.01 mole) and appropriate phenyl and
naphthylisocyanate (0.01 mole) in absolute Ethanol( 30ml) was refluxed
for 8hrs. the reaction mixture was cooled and the product obtained was
recrystallized from appropriate solvent (Table l).
N-(4-chlorophenyl)-Al-methyl-M-(2-methyl-4-oxoquinazolin-3(4Il)-
yl)-N-thioformylpropanediamide(l4)
The compound (14) (0.005mo1e) was refluxed with Malonic acid
(0.005mo1e) in dry Benzene (25m1) for 8 hrs. The solution was
concentrated and the solid formed filtered off and recrystallized from
Benzene-Ether (7:3), (Table I ).
3- {2- [3-chloro-2-(2-nitrophenyl)-4-oxoazetidin-1-yl] ethyl] -2-
methylquinazolin-4(3II)-one(1 5)
To a stirred solution of Schiff base (6) (0.01 mole) and kiethylamine
(0.02 mole) in Dioxane(I5 ml) ,Chloroacetlychoride (0.02 molo) was
added drop wise at( 0-5 'C). The reaction mixture was stirred for about
5-7 hrs. The mixture was then pouredinto ice-water, the solid was
filtered then recrystallized from Benzene (Table l).
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Synthesis Ofnew3く 2‐alninO ethyl)‐ 2‐methylquina201in―《3ηЮne deiVatives
Firyal,Redha and Hanaa A

Tablc Of
Comp.No. MpC° Yicid% Color Rec.Solvent
1 180‐ 182 92 Light yellow Water

2 ony 66 yellow Benzene - Methanol (7:3)
3 91-93 50 zJoW EthandChbЮbm(73)
4 91‐93 50 yel10w Ethcr
5 95-97 54 速型OW Ethanol:Water(73)
6 162-165 76 yc‖ow Eth4nol:Water (7:3)
7 155-157 58 yellow

…

atCr(・ 3)
8 184-187 47 Light yellow ChiorofO=‖ :
9 115-118 42 brown Ethanol:Water (7:3)
10 108‐ 110 38 Li』t y91ow ¨ d(73)
11 109-112 52 Light yel10w ChiorofO‖ ‖
つ
‘ 233‐230 55 Light yellow Ethanol
り
， 271‐274 63 Ye1low Ethanol
14 240‐243 55 Light ydぬ w Benzene :Ether (7:3J
15 143‐ 145 48 Ycllow Benzene
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REST]LTS AND DISCUSSION
The new 4(3H) quinazolinone derivatives were synthesized following
the reaction sequences depictedin (scheme 1).

The staring material for the synthesis of the targeted compound is 4(H)
3,1-benzoxazin-4-one( l) which was synthesized by thereaction of
anthranilic acid with acetic anhydride.
IR spectrum of compound(l)showed ,the. appearance of new

characteristic bands atl693crntandl65lcrn'which belonged for
functional groups vC:O and v C:N respectively.UV spectrum for its
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showed mainly two electronic transition at 3l3nm and
256nmcorresponded to(n --rz*) and (n---+n*) respectively (Table2).

Table-2:U.V and

Tabic‐ 4:U V andIR

The 3-(2-aminoerhyl)-2 methyl qunalolin4(3fli_one(2)was prepared by
refluxing of compound (r) with ethylene diaminein absorutiethanol for
7ttr.
IR spectrum of compound (2) showed, the appearance of new
characteristic bands at 3317, l66gcm-r and l6l2cmr which b.i";;;;
for functional groupsvNH2. vC:O and v C:N respectively table (3).

The compound (3) was prepared by the reactions of compound (2) with
l-1min-s- mercapto thiadiazole in boiling ethanol. The reaction was
followed using-lead paper till the end of libiration of H2S.

IR 
r,p*I11 

9f this compound (3) was showed the appearance of new
bands at 3205cm-'for vNH.For other characteristic bands were shown
in table (4).

羅I聯犠蠅騒臀ilw説窯l∬F曲
鮮
淵 蠍 鵠 鼎 灘牝臨 増稲蹴e

:U. IR data for comoound (l
ｐｍＯ
　
Ｏ

Ｃ

Ｎ

u.v.
lmax
nm

Characteris● c bands OfI.R sp`こ I顧こ五:EKBFこ
=:'

V(C‐ H).l. ν(C― II).r. ズC-0) ズC=N) KC―Cp ν(C‐0)

1

５^

０́

９３

９０

つ
４

つ
´

3076 1693 1651 1232

Table-3:U V andIR

data fot
Comp
No

u.v.
lmax
nm

Ch″actcnsic bands 5F蔽 55ここ高73面T面硼::
(C‐Hヽ C‐H)『 ( (C O) (C=N) (C―CL 0-H) Others

3

０４

５‐

１３

３

，
４

２

４

６

９２

７６

つ
４

つ
‘

3000 1680
1610

:552
1477

２５４

‐３４ 咄
３２５４
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: U data for 4‐

Conlp
No

UV.
λnlax

nm

Characterist ic bands Of I R spectra(cm・ KЁ Fこ i3晨 ,

(GH)J (C―H)ェ (C=0) (C■N) (C=C)ar others

4

０

２

２

４

６

２

３

２

２

７

０

９

９

２

２ 3030 1695

５

０

８

６

６

５

1516

0‐H)
3167

(0‐H)
3340

5

５

８

０

３

２

２

４

８

７

４

９

８

う
‘
　
つ
４

1708

３

６

４

３

０

６

６

６

５

1527

0‐H)
3107

002)
1444

1346

6

９

８

１

３

６

２

３

２

２

０

６

７

５

９

９

２

２
＾
Ｖ 1722

７

６

９

２

６

６ 1527 ｍ
‐４９３
‐３４６7

８

９

３

２

３

９

９

８

２

２ 3093 1683
０

０

７

２

６

６ 1514 (0‐H)
3355
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Table‐7:U.V and IR
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ReactiOn bcneen cOmpound(2)and aryl aldehyde in presence cuCN
gave alninOnitriles der市 ativc(8).

鵬:tSTtt」_塩鶏∬甘諸“
∞呻°un“ 轟。W dg五icant

(C=卜D Stretching bands at 2163 cm‐li::[11,IngbandsofthellHand

Table‐5:U V andIR

Tablc‐6:U.V and

o-Aminoamides derivatives (9) was prepared directly from the
hydrolysis of the previously pr.pur"d o_aminonitrites in acidic
medium.Assignment of the structure of compound( 9) was obtained by
FTIR and 'H-NMR. The FTIR spectra o(9) was characteri z*d by the
disappearance of (C=N) band and the appeaiance of a two bands in the
region (3207-3167 cm't) attributed to the stretching vibration of the NHu
qroup. Beside this, the band at about \Arc "_-, due t;
C=OamideTable(7).

IR spcctral data for X

い
ヽ

V u
hax
nln

Charactcdゞ ic bands Of l tt spcctra(cm・ 画 )

(C‐H)」 (C‐H)a (C O) (C=N) (C■N) (●―C) 0-H) others

8

０５

７４

Ю

３

２

２

０

９

う
´

０
４

3047 1697 2163 1523 3192

Ｎ０
２
‐４５０

‐３５０

:U. data for ツ

Comp.No.
Ｕ

α

Ｌ

柿

ｎｍ (C‐H)」 (C‐H)ar (C=0) (C=N) (CC) Oヾ
―H) others

9
０

４

６

２ 2821 3045
７６

４９

６

６ 1529
７

７

０

６

２

１

00D
1450
1,On
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Oxazoleder市 at市e(lo)werc synthcsized frOm the treatment Ofthe

Wi器臨総11州mlぷ棚灘躙tbpearan∝ご.e
NH2 Stretching frcquency Ofamide moiety tOgether with amide C=o

辮Ml誕鳳 Ⅷ 甜 i螂 鶏 _

0‐C)band(ether linkage).The lH‐ ト
represcnted case was showed the fol10wing chemical shins(t,2H,

CH21み ■ ■2"m← 2H,C助 ぬ判 .柵
:l蹴』1'[軍 "m(s,3H,CH3)ar3.33 ppm,(d,lH,o_G

CH)δH=4.75 ppm,(m,17H,Ar― H)δF7.31‐ 8.31 ppm,Table(8).

TaЫ c‐8:U.V and IR

Q1 
refluxing an equimolar from compound (2) and p_

chlorophenylisothiocyanate in absolute ethanol ror s hr.,the this urea
derivative (l l)was formed.

Tablc‐ 9:u v andIR

Compounds (12,13) have been synthesized by reaction ofequimolar of
:?.l3ld( 2) with appropriate phenyl or naphthylisocyanate.
The FTIR spectra ofthese 

"o-pounds 
showed the disappearance ofthe

absorption bands for NH2 and showed bands due to NFi and two strong
band forC=O ofring ofquiazolinone and urea table(I0).

:U data for compound flI
いヽ
一

Ｘ
じ・Ｖｈ
ｍ

unaracrer$nc bands ot l.R spectra (cm-, .KBr disc

〔C‐H)J 〔C‐H凛 (Cコ0) (C―C) C謝 ) N■) 〔C‐Cl) cthers

1

７６

０７ 2840 3005 692 1537 1626 3267 719 〔∝ S)
1491

Table-lo:u.V and IR

ofl.R spectra (cm'' .kE

On treatment the compound (l l)with malonic acid in boiling dry
benzene was afforded the pyrimidine derivative (la).The structure of
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compound (14)was elucidated also by using FTIR ,I_IV -visible
spectroscopic method as show in Tables (11).

Table-1l U.V and IR

On the other hand, treatment ofschifbase( 6) with chloroacetyl chloride
in tri ethylamine and dioxane yielded azetidinyl derivatives( l5).
The IR speckum of (15) showed the disappearance bands of (CH:N) in
the region 1626 cm 'r ,_combined with the appearance of the absorpiion
band at 1795,7708 cm-r 1C:O for B-lactam)table (12). The tH-NMit for
compound (1 l) as representative case was showed the following
chemical shifts (t, 2H,CH2) d61.00 ppm (t, 2H, CIl) ds:l.87ppm,
(d,lH,tu-CH) 612.75 ppm, (s,3H, CH) 612.75 ppm (d,lH, CO-
CH)fi53.40 ppm, (m,8H,Ar- CH)d67.50-7.89 ppm.

Table‐ 1
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６

６

３
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９
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2:U.V and IR spectral data for 1
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Ｕ
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iroXtf
.r+l-ilt ,-!-_.rl dl' c,Al., sql rlsj-L;lCl i,jtj: 6tli- c..Ji.ti. -r -,rH ,'-Jl lla n-^:!

''"jt<ll'r
1,4-Bis-[carbamido-4-p-bromo phenyl-2,3-dihydrothiazole-2-thione]phenyl
LlJl &Jl crl!;+r- drbi- ,",t.Sr ,.!- ;:IniYt J-uJt u,r+ e" dctr. r. (l) &.ilt
M= Mn (II), Co (If ot c+- [ M:(L)z( H2O)4] Cl4 i+Jl cJ:sr [CrdLXH 2O)4C14]CI2

)2]C14亀■」l」趣s

: l-dii
1,4-Bis-[carbamido-4-p-bromo phenyl-2,3-dihydrothiazole-2-thione]phenyl

i+i!l ii+,.irJl drilt i..i)I. el.yJt ,-,-: i,.i)D iJtil ljiJLIt JJ,LllJ (3L6!t e-+,.,. r.i
a.t-!t .rtS e. Jl.d.-iYl r:L-p r irottiJl i-.-tJl, (-rEjl 6-.!ll LiFti.yl l;ilrL.,
9 'ri;rill.,,''lrFltr lrJslt ol$,J 6-;"r.lt ,jntJii.lt ds.ilt ols.)ot edljitl u. ,t j- L.jsll iJ-J)!t

.,frill ell ds.i iiil dlqiJl l:c'L g.JJl .ilJ
ABSTRACT

The recent work represent the Preparation and characterization of binuclear metal
complexes with donor ligand by nitrogen and sulfur 1,4-Bis-[carbamido -4-p-bromo
phenyl-2,3-dihydrothiazole -2-thione] phenyl figure(l) The complexes were
prepared from the reaction of transition metal with the ligand .The new complexes
are formed the general formula [Cr2(L)(H zO)+Clr]Clz , t ]rlr(L)r( HzO]l Clr were
M= Mn (II), Co (II) and tNiz(-)zlcl+

Figure- l:1,4-Bis-[carbamido-4-p-bromophenyl-2,3-dihydrothiazole-2-thione]phenyl

The ligand and its metal complexes were characterized by spectroscopic methods (
FTIR, UV-Vis, A.A ) ,magnetic susceptibility ,melting point and conductivity

.From these results the complexes for Cr(IIf, Mn (II),Co (II) showed octahedral
geometry while square planar geometry for Ni(II) complex.

INTRODUCTION
Heterocyclic compounds have a great importance in coordination
chemistry due to their ability to form range of stable complexes which
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Scheme (1) synthetic path ways for preparation of compounds 1-4

Preparation of Cr(II) complex:-
Ethanolic solution of metal chloride hydrate (CrClr.6I{zO) (0.27g

,2mmole) was added to ligand (0.1709 ,lmmole) dissolved in 10ml of
ethanol , the mixture was reflux for 2 hours . After cooling the resulting
precipitate was filtered washed with water, ethanol , and then dried
which resulted in the formation of the metal complex.
Preparation of Mn(II), Co(II) and Ni(f[) complexes:-

MnQI) ,Co(I) and Ni (I) complexes were prepared as follows :-
(2mmole-0.39g, 0.459, 0.a7g ) of (MnCl2.4HzO ,CoClz.6HzO and

.NiCl2.6H2O) respectively, was dissolved in 30 ml. of hot methanol and

added to ligand solution (2mmole ,0.389) dissolved in 25 ml of
methanol , the mixture refluxed at robm temperature for 4 hours, the

solid product was then filtered and re-crystallized with ethanol.

Table-l:The physical data of 1,4-Bis-[carbamido 4-p-bromo phenyl-2,3-
‐2 thione and its lexes.

Compound color 4ヽP C° Purification
solvent

Reaction time ｄＹｉ

％

C26H16N4S402Br2 yellow 173‐ 175 Ethanol 7 hours 69

Cr2(C26H16N4S402Br2)(H20)4CL]Cち Deep green 216‐218d‐ Ethanol 2 hours 70

Mn2(C26H6N4S402Br2)2(H2。 )41CL yellow 208-210d・ Ethanol 4hours
「C02(C26Hlが 4S402Br2)2(H20)4]C14 郎 cen 223-225d・ Etllanol 4 hours ど

υ

FヾiズC26HlビN4S402Br2)21C14 Orange 210‐212d・ Ethanol 4 hours

つ
つ
′
”



Preparation and characterization of binuclear{C(IID,Mn0I),Co(II),Ni( )} complexcs wirh 1,4-Bie
[carbamido 4-p-bromo phenyl-2,3{ihydrothiazote-Z-thioni]pf,"nyt' "

Nawal
Table‐ 2:The rcsu■s ofa careml analyJs ofthc elemcnts(C.H D and atOmic

31,:;l:ll^ 1v cm-r) spectral data of the tigand(c26H16\sao2Br2) and its metal

FT-IR spectra of the tigand and its metal complexes:

-The 
ligand prepared in this work exhibit characieristic band due to fN-lI) stretching vibration which appears around (3400)c.-,. B;J;;;

in the region (1670) cm-' due to-carbonyl group 1i:O; at OOT;;;;;due to the stretching vibration of (C=Sj. il" ,p""t.u ofthe prepared
complexes showed some_changes regarding the position, ,t up", arrJ
intensity of the (N-H, C=S) peaks . Ufon the-coordination 

"f 
tf,i iigr"Jwith metal ions, the absorption of tne 6N_U; undergoes shift to lowerfrequency ,again this change is an indicaiion for the coordination

proce_ss- , and the pgak at (430-545) cnr,r is assigned to the (M_Dc;:;
stretching vibration(e) . when coordination of the-liland with metar ions
the frequency of (C:S) band shift to the Iower fr"qi.n"y this due to the
decrease in band order between carbon atom ana sum.rritonL thi, p;;;icoordination of the ligand through su.lfur atom o(C:S) g.oup'*itt
X,I",::r-,r1" 3eafo,at 

(380ar t) 9T, is assigned to m.-CrrA_'S1.",:i
snerchrng vrbration,."/.The peak at (2.p.7) cm-t is assigned to tile (I\d_Cl)
stretching vibration of the complex("). A broad b'ands assigned ai(3430-3500) cm'r due to (H2o) coordirutron *ir, iretar ions co@),Mn(II), Cr(IIDI(t2).

Compound O/。 H% N% M%
Cal Found Cal Found Cal Found Cal FoundCメ 16N4S402Br2 4438 4420 227 223 79( 7 Ri

Cr2KC・6H16N4S402Br21(H20)4CLl 2859 2935 147 260 513 524 9 52 940
Ш聖2(926H16N4S402Br2)2(H20)|]C14 3764 3790 1 93 222 675 682 662

…

0)2(H20)4]C14 3746 3745 184 225 672 643 707 782
~r2)21Ci4 3747 3820 192 つ

‘
つ
‘ 672 704 779

呻一３４００
VC=o VC=s VMN VM_s VM‐Ci
７０ 1072

380 267
Cl. 3380 1670 1054

3350 1670 1062 ４５〇

一
５４５

４‐０

一
３９４

lC02(C26H16N4S402Br2)2(H2014]CI 3374 1066
¨ Ｃ‐

４
一

3338 1670 1068 432 387
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Fig.-2:FTIR spectra ofthe ligand

Fig.-3:FTR spectra ofthc Cr― complex

Electronic spectra and lnagnetic PrOperties

The electronic spectra of the(C26H16N4S402Br2)ligand table“
)

i:;温鍔彎leti::昇li11『:[よ、
S°rpti°n bands at(32258cnl‐

1)and

3r(III)COmplex have three band at

機 纂 鮮

'栂

撥
1ま棚

b乱 山面 C transitim

威vely , magnetic susceptibility
measurement gave the value(3.45BoM)thiS Value is accordance w■h
theoretical values , this inducted to the complex is octahedral

geometry(13)。

45

I費篠II■1

:檻●I:■ 1



Preparation and charactttiOn Ofbinuclear(C(III),Mn(II),COfII)N(II))COmplexes哺
hl,4お is_
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Nanl

辟
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The electronic spectra of theン h(II)complex shOwed m、 bands at
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CO(Ⅱ)COmplex adapt an octahcdral structure with grecn c01oメ 18‐n the
suggested structure is:

謙増|ル
鉗ggttCd stmcturc of「M2C%H16N4S402Br2)00)]CL Wherc M:

)COmplex orange in c010r shOwcd
14110L聟 111]ょd21:r):mi慇

y.

りWaS(ZerO)B M which indicate is

re planar geOmetry.Magnetic
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Table4:Electronic transitions in EtOH solutions ,magnetic mornents and molar

Symbol Absorptio

n bands in

cm‐
1

Transitions Ｃ

¨̈
ＢＭ

A cm'O-'mol-' Suggested
structure

C26HlS Sヽ402Br2 32258
49019

n→π

π→π

[Cr2(C26H16N4S402Br2XH20)4C14]CI

2

15553

25654
36344 熱碁]三1彗]巖| 3.45 Oh

IMh2(C2とH16N4S402Br2)2(H20)4]C14 13270
25423 %g駐硼 f城 5。30 137 Oh

[COズ C26HlS● S402Br2)2(H20>]C14 ２

６

２

３

３

７

２

８

３

４

０

４

１

２

２ ,I鋼瑾:i粋 } 3.80 150 Oh

INiズC26H16N4S402Br2)2]C14 ４０

３２

３４

６

１

１

４

３

４

１

２

２ 櫂郡 zero 141

中赫

醸

一之
鶴
曜
斎

轟 峰 輌 醐 翻 臨 も ゃ

Fig.-7: Electronic spectrum of the Mn- complex.
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Fig.-6 :Electronic spectrum of the ligand.



Preparation and characterization of binucleartC(IID,Mn(ID,C(II),Ni(lI)) complexes with 1,4-Bis-
[carbamido {-p-bromo phenyl-2,3{ihydrothiazole-Z-tnione]pfreryf "'
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t aXJ
rjLi-lt !.:.J JiJl d-.1

[2-{2-(naphthalen-5-yl)diazenyl)4-amino-3-hydroxynaphthalene- l -sulfonic acid]
twl
6i^ill di.,i-l ,'|- diazonium salt 4. l-amino-2-naphtol-4-sulfonic acid &ln cx

c" [w] {.u4 Err (ONO) eJ.i dr. JJt sj)j [H2L] slsgt djtr_x
lHzt l s$ll ei+l l -hydroxl, raphthalene-2-carbaldehyde

[2-(2-(naphthalen-5-yl)diazenyl)-4-(2-hydroxynaphthalen-3-yl)
methyleneamino)-3-hydroxynaphthalene- 1 _sulfonic acidl

r5rri.ll d,ii- Jl Lii!;J+-i.tJl 6$r ,tJ,"Jl c-.i i-.i)l dt+Lii!-tJ $ts$t L!-Ji^ij r:

:LJlJl J,-U,ll C)-t 4- rns:ltt1lcu. dti L). r ''r crt,:-.tt -+a.j diJl O-o nir[O- 
*'

l.-r rj.r d-rl Jl ':- rltr q+\.S d..j,nj,Jt rlrii-tr.r #L-iilt +!tr lJjGll 
.liijllr 

;)Xt pJdt

ri.,o,rJ,.Jr,".-.,i.-.iyr. jr+.urr(A.A)s..;:rr,-1.-r.yrrljf,lr jl$,:il,1'.r*un-o
._i.e;Yl ot -ll C. A"$',.J{slt 4+lj-Ct c,Ll",iJ i.,j. !t _1r.."ijill

c,S-,1 ,i H2O ill*i.ll ctll l:l4j+ :r-3 eGl os g.,;t_,rJl d$t ijlj cu\s...t tJril3
+. lr 'rnjll crl'r-^lL.+ K [M(L)r].H2O :-.rJslt .:J L-Jilt rlj+ltlr"-:t.,rra;t

.;r.:Jt c.l1-6J.x i+'. JlrJt i;!r*iJt Ll-p ,.r3 .&tM(L)rl.Hro itrJt
ABSTRACT

l" this work the precursor [2-(2-(naphthalen-5-yl)diazenyl)-4-amino-3-
hydroxynaphthalene- l -sulfonic acid][w] obtained from reaction of diazonium salt

complexe: KMG)rl.HrO, while Mn and Fe complexes have the Kr[MG)r].HrO
&.qrllu. The biological activity of the prepared compounds was studied.

INTRODUCTION
Schiff bases and their metal complexes have been prepared because of
their interesting and important properties, e.g., ability to bind toxic and
heavy metal atoms, undergo tautomerism, exhibit catalytic reduction
and photochromism[1]. Azo compounds have long been used in
industry because oftheir versatile applications in various fields and high

with l-amino-2-naphtol4-sutfonic acid. The precunor[W] used for qynthesis of the
(ONO) tlpe ligand [H2L] by reaction of [W] with l-hydroxynaphthalene-2-

carbaldehyde to produc€ the ligand tEtzLl p12-(naphthalen-5-yl) diiznny\a\Z-
hydroxynaphthalen-3-yl)methyleneamino)-3-hydrory .naphthalene-l-sulfonic acidj. fire
lignd was characterized by FI-IR, U.V, IFII\tlm. 

, 
r3cNlvm. 

spectroscopy. ThiJ work
also-included the preparation of complexes through reaction of ligand with salts of
[Cr'', Mnu and Fe" ] ions,under reflux, using etlianol as a solveit, and KOH as a
base. These complexes were characterized by I.R and U.V-vis spectroscopy, atomic
absorption (A.A), chloride content along with conductivity, 

'and 
meliing point

measurements. Finally thermal analysis was used to confirm the presenCe of
' crystallized Hzo molecule in the complexes structure. The formula proposed for cr
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“
Sch「 Base Jgmd Type pNo

technology areas,including dyes fOr difFerent materials,lasers,1lquid

crystalline[2].Onc Of thc many applicatiOns of azo cOmpounds is in

optical data stOrage in othcr words;the therllllal properties and suitable

absorptiOn band of azo cOmpounds are essential features in relatiOn tO

their application as high‐ density optical recOrding materials

[3].SulfOnated azo dyes are thc most numerous Of the manufactured
synthetic dyes 14].Azo Schiff bascs cOmplexcs cOntain bOth azO and

azomcthne grOups.Azd Sch∬ bases are conlmonし synthesLed by
coupHng a dazOnium rcagent with an arOmatic Jdehyde tO fOm an azo

aldchyde[5].In thiS Work wc repo■ ed the synthesis and characterizatiOn
of new Azo linkcd schifFe base and its sOme metal complexes, the

biological acti宙ty ofthe prepared cOmpOunds was studied.

prARIALS AND DIETHODS
An electrothcllllal apparatus stuart mclting pOint was used to measure

the melting pOints lnfrared spcctra werc pcrfolllled using FT IR

脚 l口蹴 鍔 £ 鳳 :∬LIH∝ "∝
mp“わmd∝ h■e range

orded as potassiunl brOnllde discs at

cOncge of education lbn‐  Al‐ Haithanプ  Baghdad University. The
clectronic spectra of the compOunds werc obtained using(U.V― Vis)
spectrophOtometer SP-3000 plus type optimら in the range(1100-200

1路|」11:lllは:lilil:;:1よ〕s:: [|』:h With cOnccntratiOn(103)molClectrical cOnductivity mcasuremcnts

ofthe complexes were recOrded at(25° C)fOr(103-105)Ms。 lutions

蹴 縦 瑠 :漑W滉 躍 麗 ::h150 condu“
宙サ md∝.1回吼

complex werc recorded in DMSO_
d6uSing Brucker,model:ultra sheild 300砒

,Origin:switzerland and
arc repOrted in ppm(s),at Al― Bayt Universt‰ JOrdan.
Perkinelmer  instruments   sII,  Diarnond  TG/DTA,

The.11logravimetric/ DifFerential thellllal analyzer in Sulaymaniyah

University Sulaymaniyah,Iraq was used tO cOnf1111lthe presence ofH20

molecule in the complex fO.11lula

Synthesis of the precursOr 2‐
(2¨(naphthalen‐ 5-yりdiaZenyl)‐4-

amino-3-hydroxyllaphthalene-1‐ sulfOnic acid
This cOmpound was prepared as described in the literature[6,7].

Am破ture of l_naphthyl amine(1.43g,10.Oo nlmOD in water(10 mL)
and concentrated hydrochiOHc acid(2.62 mL,30.00 mlnoD waS SIrred

until a clear solution was Obtained.

Thc inixture was c001ed tO o-5° C and a s01utiOn of sOdium nitrite

(0.76g, H.00 nlmol)in water(5 mL)werc then added drOpwise,
maintaining the temperature below 5° C. The resulting mixture was
stilTed for an additional lh in an ice bath and then a littlc urca was

added and was bufFered oH 6-7)with SOlid sodium acetate(s01utiOn l).
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I -Amino-2-naphtol-4-sulfonic acid, (2.4g, I 0.00 mmol) was dissolved in
10 mL aqueous NaOH (10 mmol) solution, cooled to 0 - 5oC in an ice
bath (solution 2).The solution was then gradually added to cooled
solution l, and the resulting mixture was continually stirred at 0- 5oC
for 2 hrs., the resulting crude precipitate was filtered by acidification
and washed several times with cold water.Yield 71Yo,m.p(292"C dec.).
Synthesis of the ligand [H2L]
ToQ.74 g, 6.96 mmol) of the precursor [W] dissolved in 25 mL of
methanol, it was added(1.20 g, 6.97 mmol) of 2-hydrory-l-
naphthaldehyde in 10 mL of methanol with a few drops of glacial acetic
acid as a catalyst , refluxed for 2 hrs., then left at room temperature
extended to 15 minutes, filtered off, the precipitate was collected with
l0ml- of cold dry methanol.Yield52o/o,m.p(262'C dec.).

Synthesis of the complex K[Cr(L)2].H2O (1)
To a solution of (0.40 9,0.73 mmol ) from the ligand (H2L) dissolved
in (a0 mL) of ethanol,it was added (0.082 g, 1.461 mmol) of
potassium hydroxide dissolved in l0 mL ethanol with stirring and
heating then (0.097 g, 0.364 mmol) of chromium (III) chloride
hexahydrate dissolved in l0 mL ethanol was added to ligand
solution.The resulting mixture were refluxed for 2 hrs., the product
was filtered off, washed with absolute ethanol and recrystallized in
ethanol.Yield 50olo,m.p(over 320 "C dec).

Synthesis of the complex IGIMn(L)zl.HzO (2),I(zlFe(L)2l.H2O (3)
A similar method to that mentioned in preparation of Crrrr complex was
used to prepare the complexes of [H2L] with [Mnu and Fell],ions. Table
(l) shows the physical properties ofthe complexes.
Biological activity

Antibacterial activity of the synthesized ligand [H2L] and its
complexes were tested utilizing the agar diffirsion technique. The
organism tested were Staphylococcus aureus, Escherichia coli,
Psedomonas aeruginosa, Bacillus subtilis and Candida albicans. The
agar media were inoculated with test organisms and a solution of the
tested compound (100 pglml) was placed separately in cups (6 mm
diameter) in the agar medium. The inhibition zones were measured after
24 hours incubation. Separate studies were carried out with the solution
alone of DMSO and showed no activity against any organism.

REST'LTS AIID DISCUSSION
Potentially tridentate new acyclic ligand type ONO donor atoms

have been synthesized. The ligand contains fwo labile protons [H2L]
and by removing these protons an anionic (-2) tridentate system is
formed. The ligand [H2L] was synthesized by the condensation reaction
of precursor [W] with l-hydroxynaphthalene-2-carbaldehyde in 1:1

ξ
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singlet signal at chemical shi食
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Tablc(2).

The 13c_NNIIR spectrum of[H2L],Fig。 (2)in DMSo d6
solvent shOws the multiplet chemical shifts at(δ =118.8-129.7
ppm)range cOuld be assignable tO c_C aromatic.The chemical

shins at the range(δ =136.6-145.2 ppm)can be attributed to c_s,
CO,C N and CC groups.
The chemical shift at(δ =162.l ppm)can be attributed tO

C=C ofarOmatic Hngs.The chemical shin at(δ=169.5 ppm)can be
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Finally the spectrum showed bands at (1188 and l05l) cm-r can be
attributed to the u*r(SO3-H), u. (SO3-H) respectively[20]. The
characteristic bands are summarized in Table (4).
The I.R. spectra for complexes Cr, Mn and Fe are shown in Figs. (4),
(5) and (6) respectively. The band at (1624) cm-r which referred to
u(C:N) of imine group in the free ligand were shifted to lower
frequency and appeared at (1618), (1612) and (1614) cm-t for
complexes Cr, Mn and Fe respectively.

The shift to lower frequency can be athibuted to the coordination
of the iminic nitrogen to the metal atoml2l,22,23]. This feature can be
explained by the transfer of electrons from the nitrogen to the metal ion
due to coordination. The shift to lower frequency may be due to
delocalization of metal electron density into the ligand n-system[24,25]
(HOMO-+LLJMO), (where HOMO: Highest Occupied Molecular
Orbital, LUMO: Lowest Unoccupied Molecular Orbital). The band at
(1466) cm-t which referred to u(N=N) azo compound in the free ligand
notes, in the infrared spectra of the complexes did not present any
frequency shift and appeared at (1458), (1456) and (1460) cm-t for
complexes Cr, Mn and Fe respectively, which may be explained by non-
participation of azo nitrogen atoms in complex formationfi 5], because
the azo and azomethine groups on azo Schiff base ligands are oriented
in such a way that coordination of both groups to a metal ion is not
possible thus, preferential coordination of the azomethine group while
the azo group is left free and uncoordination has been observed[21,26-
281.

On the other hand the two bands at (1396 and 1348) cm-l refered
to u(C-O) of 2-hydroxy-1-naphthaldehyde and 1-amino-2-naphtol-4-
sulfonic acid in the free ligand is shifted to lower frequency and
appeared at (1389, 1339); (1339, 1320) and (1373, 1327) cm-r for
complexes Cr, Mn and Fe respectively. The shift in u(C-O) confirming
the coordination ofthe ligand through oxygen atoms ofthe two phenolic
groups to the metal[29,30]. The spectra ofcomplexes revealed a broad
band at (3419,3441 and3447) cm-'can be atkibuted to u(OII) which
indicates OH group of the adsorbed water molecules []. Finally the
spectra showed new bands at [521,457 ar:d a2\;1519, (488 and aaa)]
and [534, 492 and 473fcm-t can be refer to u(M-N), u(M-O)"*. and

u(M-O)nur1,,1,. for complexes Cr, Mn and Fe respectively.
The new bands supported the coordination of the ligand to the

metal centre through imin group nihogen and phenolic oxygen atoms.
These results are supported by several reports [3 1,32]. The characteristic
bands are summarized in Table (4).
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atom through the carbaldehyic and naphtholic oxygen beside the imine
nitrogen[].
Finally the bands in the visible region can be associated with d-d
transitions.
The C/rI complex showes a band at (626 nm) (15974 cm-t) (e.*:630
molar-r cm-r; and (825 nm) (12121 cm-t) (e.u*:10 molar I cm-r)
assignable to aA2g6;+aTzgrnl and aAzg+2T1g1c1, 4E2g(c) suggesting
distorted octahedral geometry around CrIII ion[37-39].
The Mnll complex showes a band at (525 nm) (19048 cm-t) (a.*:520
molar-r cm-'; and (555 nm) (18018 cm-t) (e.u*:430 molar-l cm-r)
assignable to 6A,g1sy-+oT,g1c), aTzg(c) and suggesting distorted
octahedral geometry around Mnrt ion[37,93,40].
The Ferrcomplex shows a band at (510 nm) (19608 cm-t) (e-*:500
molar-r cm-l) assignable to 5T2g+5Eg suggesting distorted octahedral
geometry around FeIr ion[41] .

Thermal analysis
To understand thermal decomposition process, azo-linked Schiff base

ligand and their metal complexes were examined by thermogravimetric
analysis in the temperature range of (50.0-500.0) C". The obtained
thermoanalytical results from TG curves for all these compounds are

given in Table (6).
All the complexes lost adsorbed water at the range (92.31-96.43) C".
The thermographs of the tested complexes show in Fig.(ll).
Comparison of ligands and the complexes shows that the complexes
were more thermally stable[,42].

Conductance
The molar conductance of the complexes in @MSO) is summarized in
Table (7). The molar conductance of complexes Mn and Fe were in the
range (70.G- 75.3) S.cm2.molCl, indicating the t:2 electrolyte nature.
While the conductance of the complex Cr was (30.4) S.cm2.moler,
indicating the l:1 electrolyte nature.
Biological activity for the ligand and some of its complexes
The biological activity of the ligand HzL and some of its complexes
were studied by using inhibition method[43-46] for four types of
pathogenic bactieria and Candida albicans fungi. Two type of bacteria
was gram positive which is stapltylococcus aureu and Bacillus subtilis,
the Second two was gram negative which is escherichia coli and
psedomonas Aeruginosa.The results shows the ligand show inhibition
diameter against Escherichia Coli, Cr-complex show inhibition diameter
against Pseudomonas aeruginosa, Mn-complex show inhibition
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た″,Fe¨complex shOw inhibition

diameter against Bαοブ〃ぉ s″b″ri9,Table(8),thiS may be due to thatthe

chelation considerably reduces the polarity of the metal ion alainly

because of partial sharing of its positive charge with the dOnor groups

and possiblc clectron delocalization ovcr the whole chelatc ring such,

chelation could also enhance the lipophilic character ofthe central rnetal

atom,which subsequcntly favors its pelllleation thrOugh the lipid layer

ofthe cell mcmbranc[47].The ligand and cOmplcxes didn't shOw any
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Figs.(12)show the inhibiton zone against the bacte五 a for the

ligand and complexes and Fig.(13)show the inhibitiOn zOne against

ingifbrthe ligand and cOmplex.

CONCLUSIONS
We havc prepared ncw Schiff base ligand cOntaining azO groups via

condensation reac● ons be“ ccn diazo cOmpounds and 2‐ hydrOxy‐ 1‐
naphthaldehyde The satisfactOry analytical data and the instrumental

studies  suggest  the  complcxes  arc  Of  the  general  f0111lula

Km[M(L)2]・ H20 Where M is chromium(Ⅲ ),manganis(II),   Or
irOnCI).According to the UV―Vis and intared dat the aZO― linked
Schiff base ligand c00rdinated tO the metal atom through the 2‐

hydroxy-1‐ naphthaldehydc  ring Oxygcn,thc naphth01ic Oxygen,and
the imino nitrogen.Thc intared,LP7_vis,studics suggcst that thc azO‐

methine nitrOgen and deprotOnatcd oxygen atoms Of the ligand are

coordinated and cOvalently bonded,rcspectively, tO metal atonls. The

ligand behave as tridcntatc.
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Dec. = Decomposition

Tablc‐ 3:Intarcd spcctral data 6vavc number o⊃ cmヨ Ofthc‖ gand and is mctal

reactant quantit
Empirical formula

Color mp°C
Wt ofmetal

sam(g)
Wt Of
product(g)

ｄＹｉｅ‐

％
KICrfL)2J H20 Dark oI"y >320D∝ 0097 047
K21Mn(L)2]H20 Bro\^n >320D∝ 0036 023 47
K2[Fe(L)2]H20 Dark rreen >320D∝ 0036 023 47

Table‐ 1:lH‐NMR data for[H2LI measured in DMSO― d6and Chemical shin in ppm

S= sitrgtet, m= multiplet, br=troad-

Table2:13c blMR data for[H2Ll measured in DMSO d6 and Chemicalshin in ppm

1188-1297

Cmpound 。(OH)brOad o(C‐N) 岬 =N) uc o)は
uc o)出 IM N) 。(ヽ仲0)

H2L 3443(bo 162《s) 1466(m) 1396(m)
1348(m)

K〔Cr(L)2]H20 3419(brl 1618(s) 1458(m) 1389(m)
1339(m)

521(m) 457(m)
422(m)K2Ⅳh(D』 H20 3441(br) 1612(m) 1456(wl 1339(wl

132αw)
519(■ l 488(→

444 (wl
K2〔 Fe(L)』 H20 3447(br) 1614(m) 1460(w) 1373(m)

1327(w)
534(w) 492 cwl

473(w)
m―mcα lum,    w¬ vcak, S=stsong,
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hble4: Electronic data ofthc

Compound λ(nln) 0~cm e*, molar-l cm-l Assignments
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０

４
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●
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2520
■■π
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31746 1307 n■
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347 2881 1170 Erge transfer
う
‘
′
■ 23753 680 n7t
626 15974 630 4A2g_4T〕

&F)
825 12121 10

oAzg-aTzg,rrr

K2[｀伍(L)2〕 H20

４

６

２
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37736

2Hl
744

■―■

Octahcdral

310 32258 2047 n―●

エーπ

370 27027 1189 targe transf€r
422 23697 800 n■π
（
′ 19048 520 'A1gq-T19161528(

G)18018 430

IC21Fe(L)2]H20

０

０

４

６

●
４

う
‘

41667
38462

821
2820 π―π

Octahedral

325 30769 1354 同

π―■

350 28571 1250 Charse transfer
425 23529 995 向

510 19608 500 5T2g_5Eg

Table-6: Thermal decomposition data of the azo linked Schiff base and the metal

: The molar ofthe
No. Compound Compound A. S.cm2 molar-l Ratio

1 K[C(L)』 H20 304
2 K2[Mn(L)2]H20 753 1:2

3 K2[Fe(L)21H20 706 1:2
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i.-)ill
tr 1,2,4-triazol-4-yll-aryl(cyclopentyl)-2,5-dione (4a-e) e,t6y u.:-l ,''-rtl liA d i.:&ti: ar" g-UYt ,,(;rll '^:= I tJt dJh.!+j)l 61ii.i. t (3) +:lJl Jt{--it iJ.c .s*t tDi
t}s. c-,ui.iJl in,I (4a-e) c,rslt &^r-. c dli r,+ i dltrJ +J+l e. 4_cyano phenol ._<. J.tt

H NMR" ,trp un6 1ry liul #lJtll lhii-L '.. Jr .:r F i .:Jl crt6. !r
ABSTRACT

1,2,4-triazol-4-yll-aryl(cyclopentyl)-2,5-dione compounds (4a - e) have been
prepared by melting ofcompound (3) with anhydride derivatives. The starting were
readily obtained by reaction of 4-cyano phenol with acetic anhydride (3).
Compounds (4a) were. converted into a variety of derivatives. All new compounds

I
were characterized by H NMR, FTIR and W spectroscopy.

INTRODUCTION
I,3-Oxazole derivatives possess a broad spectrum of pharmacological
activities such as antibacterial [1,2,3],herbicidal[4], anti-
inflammatory[5], antitumor [6], Imidazole is an organic compound with
the formula (CH)NN[DCH. It is a colorless solid that dissolves in
water to give mildly basic solution. In chemistry, it is an
aromaticheterocyclic, classified as a diazole and as an
alkaloid.Derivatives of imidazole, called imidazoles, a common family
heterocyclic with sharing the 1,3-C3N2 ring, but varying substituents.
This ring system is present in important biological building-blocks, such
as histidine, and the related hormone histamine. Many drugs contain an
imidazole ring, such as antifungal drugs, nitro imidazole, and the
sedative midazolam[7], synthesis of imidazole have interest due to their
various biological activities. Reported some of these activities
were:antibacterial[8-10], Anticancerfl1,12], Antifungalfl3],
Antimutagenicrty[14], antitubercular[ I 5].
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MATERIALS AND METHODS
General
Melting point were determined in open capillary tubes on a Gallen

kamp melting point apparatus and are uncorrected. The IR Spectra were
recorded by KBr discs using a Perkin-Elmer 1600 series FTIR
spectrometer. IHNMR Spectra were recorded on a Varian-Mercury 300
MH2 Spectrometer.
Synthesis of 4-[(hydroxyimino)methyl] phenollr6l 1l;:-
To a mixture of 4-hydroxybenzaldehyde (0.01 mole, 1.229) md (40 ml
l0%) NaOH, hydroxyl amine hydrochloride (0.01 mole, 0.699) was
added, the mixture was refluxed for one hr. After that, mixture was
pured in to crash ice and stirred for 5 min. The product was collected as
white crystal and recrystallized from (EtOH:Bz 3:7).(yield g5
%), (m.p, C",77-79),IR. (KBr)(v,Cm-'1 3259 (OH phenol),3448(OH
oxime) ,3016 (CHar.), 1579-1512 (C:Car.), 1606 (C:N), 831 (para
substitution). UV. L* (EtOH) at (266 nm), (2 1 8nm)
Synthesis of4-cyano phenol (2):-
A mixture of 4-[(hydroxyimino)methyl] phenol (0.01, 1.37g) and acetic
anhydride (10 ml) was refluxed for one hr. . After that, mixture was
poured in to crash ice and stirred for 30 min. The product was collected
as brown crystal and recrystallized from water.(yield 63 %), (m.p,
C',115-117), IR. (KBr)(v,Cm-'),3284 (OH phenol), ,3030 (CHar.),
1585-1510 (C:Car.), 2233 (C:N), 839 (para substirution). UV. },.*
(EtOH) at (266 nm), (2o7nm).
Synthesis of 4,4'-(4-amino-4H-1,2,4-tnazote-3,5-diyl)diphenolllrl
(3):-
To a mixture of 4-cyano phenol (0.01, 1.199) and ethylene glycol (10
ml), hydrazine hydrate (lm, 99%) was added. After that,mixture was
refluxed for 10 hrs. . After cooling conc. HCI (10 ml) was added and
again refluxed for 4hrs., then The product was collected as yellow
powder and recrystallized from (EtOH:H2O, 3:7). (yield 69 yo), (m.p,
Co,233-235), IR (KBr)(v,Cm-'), (Asym.3529&sym. 3475 (NHr), 321 5
(OH phenol), ,3065 (CHar.), 1591-1514 (C:Car.), 1608 (C:N), 850
(para substitution). IJV.tr,,* (EIOH) ar (333 nm), (227rw).r}IIrING.
(DMso-d6) s (ppm) 7.09-7.12 (d,2H, ArH), 7.74-7.77 (d,2H, ArlI),
8.68 (s, NH2), 10.30 ( broad singlet, OH).
Synthesis of 1-[3,S-bis(4-hydroxyphenyl)-4H-1,2,4-triazol-4-yl]-aryl
(cyclopentyl)-2,5-dione (4a - e)
A mixture of compounds (3) (0.01 mole) and anhydride derivatives
(0.02 mole) was melted at (180"C) on oil bath for 30 min.. After
cooling, ethanol was added and stirred with glassrod then the precipitate
was filtered and recrystallized from appropriate solvent.
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anhydride), 1746(sym.C=O anhydride),1606(C=N),  843(Para
substitution).Uヽア.鳩麒CtOD at(338 mm),(230).
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1735(Asym.C=O anhydride),1719
(Sym.C=O anhydride),),1652(C=C alkcne),1601(C=N), 812 cara
substimtion).uv.鳩ax(EtOH)at(338 nm),(230).
Synthesis Of 2,2'‐

{[4‐K2,5‐dioxo-2,3di■ ydro-2「―isOindol‐2-yリー4F―
1,2,4‐triazole‐ 3,5‐diyllbお (benzene‐4,1-diyloxy)}diaCetic acid(0:‐
To a stirring s。 lutiOn of cOmpOunds(4⇒ (o.ol m01c,3.98g)and K2C03
(0.02 mole,2.76g)in methano1 9o ml),brOmO acetic acid(o.02 mole,
2.76D was added.The mixture was renuxed for 5 hr"and then mixture

was flltered and c001ed, diluted with water and acidifled with cOnc.

HCl.The prccipitate was c011ected and recrystallized 6Ю m appropriate
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1,2,4‐triazole… 3,5-diyllbis(benzene-4,1-diyloxy)}diaCetylchloride
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Am破 ture Of cOmpounds(5)(0.001mOle,o.514g)and thionyl ch10ride
(15 ml)waS renuxed for 7 hrs.,then cxcess of thiOnyl chioride was
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removed under vacuum. The precipitate was collected. (Yield 87 %),
(m.p,Co, 137-139),IR.(KBr), (v,Cm-'),3085(CHar.),2976-2842
(C-H aliph),1727(Asym. C:O anhydride), 1703 (sym. C=O anhydride)'

), 1787(C:O acid chloride), 1628 (C=N), 830 (Para substitution).

UV.l,,* @tOH) at (328 nm), (219 nm).'HNI!R (DMSO-d6) q (ppm)

7.09-7.12 (d, 2H, ArH), 7.74-7.77 (d, 2H, ArH), 8.68 (s, NH2), 10.30 (

broad singlet, OH).
Synthesis of 2,2''{14'(2.5-dioxo-2,5-dihydro-2ll-isoindol-2-yl)-4ll-
L,2,4-triazole-3,5-diyll bis Ibenzenediyloxy(1 -oxoethane-2,1-

diyt)iminolldiacetic acid t18117;

Compound(Q(0.001 mole, 0.5519 ) was added to a stirring solution of
glycine (0.002 mole, 0.159 ) and sodium hydroxide (10 mL, l0%
iolution). Then, the reaction mixture was shaken vigorously for t h1',

and a few grams of crushed ice were added with stirring' After that, the

solution wis acidified with conc. HCI and The precipitate was collected

and recrystallized from appropriate solvent.(Yield 63 %), (m'p, C" ,260-
262),(Recry. toluene), IR. (K80, (v,Cm-r), 3405-2500 (OH

acid;,roOS(cHar.;, 2s27-28s4 (C-H aliph), 1735(Asvm' C:o
anhydride), 1719(sym. C:O anhydride), 1710(C:O acid), 1668 (C:O

amide).t267(C-N), 838 (Para substitution). IfV.,t-"* @tOH) at (327

nm), (ira).'innvrn @MSO-d6) s (ppm), '7.s4 - 7.s6 (d, 2H, ArH)'
(Z.aS - 7.i)5 1m, ArH, phenyl group and naphthyl imide)'8'92 ( s, 1H'

NH group). 12.42-13.03 (broad singlet, lH, OH group)'

Synitresis of 1-(3,S-bis{[(4-[4-chtorobenrylidene-5-oxo-4'5-dihydro-
1 3-oxazol-2-yl)phenoryl me thyl\ -4H -1,2,4 -triazol-4'yl) -2 H -isoindol-

2,s-dionelTl 181

Aromatic aldeiryde (0.002 mole, 0.289) was added to a stirring mixture

of compound (b (O.OO1 mole, 0.6289) acetic acid (5 mL) and acetic

anhydride (20 rnl). The temperature of reaction was increased to 70 oC

for iO min, then the mixture was poured into crushed ice and stirred for

30 min. The precipitate was collected and rpcrystallized from

appropriate solvint. (iieta ss o/o), (m.p, c", 222-224), (Recry' toluene),

ri. rxso, (v, cm'r),3070 (cHar.), 2987-2843 (C-H aliph), 1738(Asym'

C{i anhydride), 1701 (sym. C:O anhydride), 1773 (C:O Lactone),

1688 (C:C alkene), 1290(C-O), 843 (Para substitution)' UV' Ln*
(EtOHiat (337 nm), (244.'HNMR (DMSO-d6) s (ppm), (4.01 G' 2H,

dfr, eioup), (4.32, (s,lH, CH= group), (6.75 - 6.91 (d, 2H, ArH),7 '55

-8.12 (m,ArH, phenyl group and naphthyl imide).

Synthesis of t-(l,S-tis1[(1-amino-4-[4-chlorobenrylidene-5-oxo-4,5-
dihydro-1,3-oxazol-2-yl)phenoxyl methyl) - 4H-1,2,4-triazol-4-yl)'2H-
isoindol-2,5-dionetlel 19;
Hydrazine hydrate (99o/o,10 mL) was added to a mixture of compound

(8) (0.001 mole, 0,8379) in dry benzene (10 ml). The reaction mixture
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was refluxed for 20 hrs. Then, the mixture was allowed to cool to room
temperature and benzene was removed. The product was collected and
recrystallized from appropriate solvent. (yield 60 %), (m.p, Co,3OZ_
304), (Recry. EtOH: Bz,4:6),IR. (KBr), (v, Cm''), 3064 (CHar.),2977_
2885 (C-H aliph), 1754(Asym. C=O anhydride), 1738 (sym. C:O
anhydride), 1683 (C=O Lactam), 1655 (C:C alkene), 1274(a_N\. 842
(Para substitution). UV.},,* (EtOH) at (332 nm), (ZZb).rfiNMn
(DMSO-d6)g(ppm),(3.91(s,2H, CH) group. @.22 (s, tH, CH=) group,
(6.45 -7.96 (m, ArH),9.08 (s,2H, NH2 group.

RESULTS AND DISCUSSION
schemes (t) were summarized the synthesis of different derivatives of

4-hydroxybenzaldehyde.Oxime (l) was synthesized by treatment of
hydroxylamine with 4-hydroxybenzaldehyde. The reaciion is folrowed
by shows disappearance of the carbonyi group _of aldehyde anA ttre

1lt.:T-:":11*:"1(c:N) band at (1606 cm-,) and bands at (325e
cm ') and at (3448 Cm) for stretching vibration of (phenolic OH) and

!T,rTt. OH) respec-tively. L* @tOH) at (266 run) responsible for (n -_-
n-) transition of (N and O) atoms and at (207 nm) due to ( o -_-, i*).
j.lVano phenol (2) have been synthesized Ly the reaction oi"ornpound(l)-with acetic anhydride, the reaction proceeds by elimination oiftrO
molecule. The reaction is followed byappearance of ttre new 1C:i.t1band at (2233 Cm'r) and !an{ at (32g4'Cnt''). for stretching vibration of(phenolic OH), at (1585 Cm'' and l5l0 Cm:r; due to C:C for aromatic.]lg Tl._L- (EtOID at (266 nm) responsibte for (. "- ,5 ;;;ti*;;
(N and O) atoms and at (2lg nm) due to ( , _, ,*).Th" ;;;t 

";;;;icompound 
-(2) with hydrazine hydrate aryl aldehyde led to the

formationof4,4, -(4 - unino-4 H- 1,2,4_trtazole_i,5_diyl)diphenol(3).
Compound (3) have been identified by IR specirum which it shows
appearance of the new two bands (asymmetric & symmetric at (3529 &3475 Cm't) and band at (3215'C;-'t ;; ,oli"r,irg vibration of(phenolic OH), at (1670 Cm-' due to (NH) bending, ut fiOOS C;-f ; f-'
(C:D 9r{iazole ring, also shows bands .t 1rssr6rn., IrJ isil-i.;j
due to c:c for aromatic ring and band for para substitution (g50cm-
').Th..L,* @toH) at (333,nm) responsible fJ(;-;ilffi#Iidi
a.nd O) atoms and at (227 nm) dui to ( n -__; rr* ).,H NMR spectrum
shows signals at 8.68 ppm due to ffir) and doublerdo uUtet it (l .ll_7.74 ppm), doublet-doublet.at (7.12_7.09 ppm) which belonged to
T:T"t,: prgtons: Compounds ( a - e) I _[3,5_'bis(4-hydroxyph 

"it>-qi_1,2,4.-triazol4-yll-aryl(cyclopentyl)_2,5_dione have'been 
- 
iUt"li,.a iymelting of the corresponding anhydride with compound (3) . The. ThlIR spectra ofcompounds (4a - e)show disappearance ofthe two bands

(asymmetric & symmehic at (3529 & 3475 
'C'rn-t1 

fo. mf, group, whiie
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stretching vibration of (phenolic OH) appearance at (3249-3464Cm-1),
and appearance new two bands asymmetric atl7g3-l7423rnt&
symmetric at 1746-l722.The ),,.., (EIOH) at (33g-281 nm) responsible
for(n 1 r*) transition of (N and O) atoms and at (231-20i n-j Ar" to1
n --- n*).
'H NNm. spectrum of (ab) showed a broad singlet at (9.62-10.16 ppm)
due to (OH), at ( 8.90 ppm) for (CH:N) group and at (6.89 - S.AZ ppm)
wtrich belonged to aromatic protons. acid derivative of 2,2'-{14-12.,5-
dioxo-2,5 -dihydro-211-isoindo l-2-yl) -4 H - 1,2,4-triazole-3,5 -
diyllbis(benzene-4, 1 -diyloxy)) diacetic acid(5) are well known for their
useful as starting material, which ware prepared by treatment of
compounds (4a) with bromo acetic acid, the reaction take place by Sp2
mechanism The formation of acid was confirmed by disappearance
band ofOH band at (3168-3407Cm'';, and appearance new broad band
at (3200-2500 Cm-r) for (OH acid) and-band at (17010 Cm-r; for
(C:O) of acid, also two bands at (1787-l7l9Cm-r) due to asymmetric &
symmetric (C:O) of anhydride.The ),,.* @tOH) at (328 nm)
responsible for(n.---,n*; transition of (N and O) atoms and at (219 nmj
due to ( n - n*). 'IIIrIIvm. of compound (5) showeda singlet at (3.5i
ppm) due to (CH2) group, a multiplet at (7.24 - 7.34 ppm) due to
aromatic protons group, a broad singlet between (12.2g) for OH of
carboxylic acid group.When the acid (5) was treated thionyl
chloride,derivative (6) was obtained in good yield the reaction take
place by tetrahedral mechanism. The IR spectra indicated by
disappearance band of OH of carborylic acid at (IZOO-2500 Cm'r), bani
at (1727 Cm't), of 1C:O) of acid 

"hlo.id", 
in additionalthe two bands

(asymmetric & symmetric at (1727 & l7O3 Cm-ry for (C:O) of
anhydride. Hipuric acid derivative (7) have been obtained by reaction
of compounds (6) with glycine (amino acid) in basic medium,
mechanism of this reaction has been showed the lone pair of electron of
amino group has been attacked carbon of carbonyl group and then loos
HCl. The FTIR spectra of compound (7) band at (3405-2500) for OH
acid,four bands at 1735(Asym. C:O anhydride), l7l9 (sym. C:O
anhydride), l7l0 (C=O acid) and at 1668 (C:O) amide. Bands at (2927
Cm-') for shetching vibration of asymmetric for aliphatic C-II) and
(2854 Cm-') for stretching vibration of symmetric The U.V spectra of
this compound showed the 1",* (EIOH) at(327 nm) responsiblefor(n --,
n 

*) transition of (N and O) atoms and at (218 nmy due io ( r --, r*
).The 'H-NMR of compound (7) showed a Doublet at (7.54 - 7.56
ppm) due to aromatic protons near OH group, a multiplet at (7.88 -7.95
ppm) due to aromatic protons far OH group and naphthyl imide.a
singlet at (8.92 ppm) due to (NIf) group, a broad singlet between
(12.42-13.03) for OH group of carboxylic acid.Acetic acid and acetic
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anhydride has been used as cyclizing agent for cyclization oftripuric
acidderivative (7) to produce l,3-oxazole derivative (8). The FTIR
spectra of compound (8) shows disappearance broad band at 3405 -
2565 Cm'') for stretching vibration 9f (O-fD of carborylic acid, and
appearance new band at (1770 Cm'') due to (C=O) of l,3-oxazole,
bands (asymmehic & symmehic at (1738 & l70lcm't) for
imidogroup.The U.V spectrum of compound (8) has i,"". @tOH) at (337
nm) responsible for(n --* n * ) transition of (N and O) atoms and at
(247nm, 210 nm ) due to ( r * zr 

* y. The rH-NlvG. spectrum of
compound (8) shows the following signals a singlet at (4.01 ppm) due to
(CH2) group, a singlet at (4.32 ppm) due to (CH=) group, a Doublet at
(6.75 - 6.91ppm) due to aromatic protons near OH group, a multiplet at
(7.55 - 8.12 ppm) due to anther aromatic protons.Refluxing compound
(8) with hydrazine hydrate (99%) for 20 hrs offered good yieids of
compound (9). The IR spectra of compounds (9) showsappearance of
the two bands (asymmetric & symmetric at (3391 & 3}ll Cm-l; for
NH2 group, at (3093 Cm-r1 for shetching vibration of (C-Har), and
decrease stretching vibration of (C=O) to (l67lCm-') andappearance
bands at (1730 & l72}Cm-t) due to(asymmehic & symmetric for imido
group).The U.V spectrum of compound (9) has i,,,-, (EIOH) at (332 nm)
responsible for(n --- n*) transition of (N and O) atoms and at'(22gnm,
209 nm) due to ( a --- n *).The 

'H-NIr,fi. speckum of compound (9j
shows the following signals, a singlet at (3.91 ppm) due to (CH2)
qrgup.a singlet at (4.22 ppm) due to (CH:) group,a multiplet at (6.45 _
7.96 ppm) due to aromatic protons, a singlet at (9.08 ppm) due to (NH2)
group.
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ABSTRACT

A computational investigation for the objective aberrations of a double pole piece
magnetic lens is carried out. A new mathematical expression for approximating the
magnetic field is presented. The interest point for the suggested formula comes from
its correlation characteristic to collect geometrical and physical design parameters.
The proposed approximated equation is regarded to be a target function for the
synthesis procedure. Consequently, the spherical and chromatic aberration
coeflicient is evaluated. The results have points out that several design
considerations must be followed in sense ofthe adopted target function. In addition
an excellent correspondence between the proposed values and its output counterpart
is achieved.

1. INTRODUCTION
The development and production of charged particle apparatus

curently achieve a high degree that one can use them to observe and
define the sfructure of atomic and subatomic materials, including
specified local analysis at the level of macro and nanostructurefl].
Definitely, the basic constituent of any ofa such devices is the electron
lenses, that are usually using for controls, focuses, deflects and collects
the charged particles. Unfortunately, these lenses suffer different sorts
of defects called aberrations. These defects are mainly limits the
performance and hence quality for any charged particle device. The
desire to produce electromagnetic lenses, with prescribed first order
properties and minimized third order aberrations, is the main task of
both researchers and designers since the invention of charged particle
optics. Indeed, there are essentially two optimization procedures to be
followed in the design of charged particle lenses. First ofthem is called
analysis in which the process of trial and eror is followed. The designer
starts with a reasonable lens configuration and tries to improve a such
design by varying various geometrical and physical parameters till an
optimum one is achieved. The second one, however, is called synthesis
or the inverse design procedure. There are different criteria may be
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adopted to perform such approach so as to get the optimum design for
electron lenses.

The designers or researchers may start with the trajectory of the
charged particle beam to be the target function. Accordingly, the
charged particle beam trajectory is expressed by an appropriate
mathematical form such as the polynomial, conceming, electrostatic
lenses[2], magnetic lenses [3], and rotation-free lenses[4]. Additionally,
such a polyromial function may replace by an n-time differentiable
function t5l, t6l. Just the beam trajectory being assigned along the
optical axis, the paraxial ray equation can be solved to deduce the axial
field dishibution capable of producing such a trajectory.

On the other hand, the target function may be one of the
controllable axial function like electrostatic potential [7],t81,[9],[l O], or
it being the axial scalar magnetic potential [11] or either axial magnetic
field [2]. Actually, for such a cases the axial magnetic or elechostatic
fields are usually approximated by an analyical mathematical
expression. So, solution of the paraxial ray equation will lead to
assigned the trajectory of charged particle beam along the optical axis,
see for example,[13].

The present article is concemed with the approximation of the
axial magnetic field by means of analytical function. Where a new
expression have been adopted to be a target function for the synthesis
procedure to be followed. It is important to mention that most of the
target functions used to approximate the magnetic field are expressed in
terms of either geometrical or physical parameters. Consequently, the
importance of this function come from its consisting of both physical
and geometrical design parameters. The SIMULINK of N,taiI,aS
environment is proposed to be a powerful tool for carrying out the
present approach.

2. Structural Manipulation
2.lTarget Function

The target function that is suggested for approximating the axial
magnetic field distribution B,(z) of a double polepiece magnetic lens is
represented by the following form;

B20=品

Where B. is the maximum value of B,(z) along the solution domain
z9l4 and r refers to the bore radius for the pole to be reconstructed.
Hence, equation (l) consists of two optimization parameters, in addition
to the length, from which designer can look for the optimum design.
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It is worthwhile to find the correspondence departure of the
magnetic field (B"(z)), given by equation(i), at each point along the
optical axis. Also, the same thing is valid well for the related axial
magnetic scalar potential V(z). The result, however, can be expressed as
shown in the following two relations respectively;

B:② =02+r2ソ (2)

Yh\ =r'B- [,,""tu,(;).;,r[r-"*(;)]] (3)2t" L
Actually, the trigonometric substitution integration method and the
formula (B=-pagradV), have been used to deduce equation (3). In fact,
the formula that just mentioned clearly shows that equation(2) is
definitely the second derivative ofequation(3), i.e. V'(z). Therefore, it
is straightforward to reconstructed the pole piece geometry that can met
equation(l) with aid ofthe relation[14];

1

RP(う =2[翔
]】

(4)

Certainly, R (z) represents the radial height of the pole piece, i.e. the
distance between the material of the pole piece and the optical axis. The
symbol V, refers to the axial potential value at any of the terminals of
the lens optical axis. Since the present work deals with symmetrical
lens, such a value being equivalent to halfofthe lens excitation (NI).
With aid of simulink technique, a correspondence complete individual
models for finding B.(z), B'"(z),Y(z) and \ (z) have been built up. The
direct simulink method (DSM) is adopted for evolution of these axial
fi.rnctions. Figure.l a shows the simulink model that built up to simulate
the axial magnetic field distribution in sense of equation (1). The values
of B., r and the lens length are defined in the command window as an
input data for the model. Indeed, the considered values for these
parameters are 0.1T, 1.0mm and 20mm respectively. The resultant axial
magnetic field distribution of the model shown in frgwel.a is plotted in
figure1.b.
Similar steps have been used to manipulate B', (z), V(z) and \ (z) for
the same used values of B*, r and L. The model and its own result for
each of these axial functions are shown in figures (2,3, al,rd a)
respectively.
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Figure-2: The built up simulink model for the magnetic field derivative (a) and its
output results (b) at Br=0.1T, rlmm, and L=20mm.
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2.2. Aberrations Eyaluation

Spherical and chromatic aberrations are the most effective defects
that usually deteriorated the quality of the magnetic lenses system.
Unfortunately, these two defects can not be removed from electron
optical system consists ofrounded lenses. So, it is realizable to suggest
that there must be limiting values for these quantities which can not be
surpassed in real round lenses [15]. Consequently, in this work the
minimization for these two aberrations will be carried out through the
search among the values of B,n, r and L. So, the folowing t'wo intigrals
expression for spherical (C,) and chromatic (C") aberration coefficients
is adopted to achieve such a task, see for example [16];

c. - -+; i[* r:r: + SBi,r". - se]r",rj,'l az (s). r28Y tLV -'" "",^"^" 
.l - \-'

"" 
=[$)i":,:* (6)

Where zo and z; are the object and image planes positions, 1 is the
charge-to-mass quotient and v, is relativisticaly corrected acceierating
voltage. Obviously, equations (5 and 6) can not be evaluated withorit
the knowledge of the trajectory functionr"(z). However, to do so the
well-known paraxial ray equation is solved to get such a requested.
This equation is usually given by the following formula [14].

+g+Jnlrlz;-s (7)dz' 8V

Fo1 tle case of r"ro -ugnin.ation condition equation (7) has been
solved using the forth- order Runge-Kutta method.

2.3 Related Relations
_ The defect of spherical aberration has a special importance over
its counterpart defects, since it is affects --y of the lens
characteristics. Among many of them are the resolution distance 6 and
semi-angle aperture o. So these two parameters have been considered as
a figure of merit for the evaluation of the resultant lens in accordance
with,the present work procedure. However, the resolution distance, for
any lens system, in terms of the spherical aberration coeffrcient may
expressed in the following form [17],[18];

6:0.61(cs1.3)r/4

う
乙
０
０

(8)
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Indeed, the constant (0.61) appears in equation (8) is come out
according to Rayleigh Criterion. The symbol I refers to the charged
particle associated wave length, which in terms of the accelerating
potential (V.) given by the formula for the case of electron [19];

li-s
).(nm\ - I- (9)

\IV
Concerning with semi-angle aperture, the formula that correlated

this parameter with spherical aberration coefficient is as shown in the
following expression [18] ; [20] ;

α(rad)=(νCs)1た (10)

Obviously equations (8 and 10) show that the spherical aberration
coefficient correlates with the resolution distance and semi-angle
aperture through the electron associated wave length. So, they are not a
direct relation unless state of wave length being fixed.
The focusing power (B) is another important properly that characteristic
any electron-optical lens system. Thus, it is of more interest to consider
such a property to be a figure of merit to evaluate the quality of electron
lens for a specific application. Anyway, this lens property given by the
following equation [21];

p:1/F[e/8YJlB2,dz (11)
Where f is the focal length for the lens of magnetic field distribution B,.
equation (11) is known as Busch's formula for weak lens. However, the
counterpart expression for thick lens being more complicated 1221.

1. Results and Discussion
For the values r(1,2,3,4 and 5)mm the axial magnetic field

distribution have been computed and the resultant curves are plotted in
figure.5. The values of B, and lens length (L) are maintained fixed at
0.1T and 30mm respectively. It is clear that B, distribution get wider as

long as r value increased. Such behavior indicates that lens excitation
definitely increases as r increased in consistence with Ampere' law.
Consequently the magnetic scalar potential at the terminal of the optical
axis should increase too so as to satisff the variation in M and hence

V(z) values at the optical axis terminals as shown in figure.6.
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Figure.T gives an evidence for this argument, where it is seen that
as long as r increased both M and W increases. Therefore, the
considered magnetic lens being thick with high refractive power as r
tums to be higher.
Figure-7: The imaging field parameters NI and W versus the optimization parameter

くmm〉

The pole piece profiles that can ploAu"" each B, distribution, plot in
figure.5, are shown in figure.8. It can be seen that the consequences for
increasing r lead to decreasing the pole face curvature and hence
increasing the air gap width (S) and pole diameters @). For comparison
purposes, the half width for each B, distribution are computed from the
following relation[23];

Wt=0.97(S2+0.45D2)1/2=0.79L (12)
The calculated results are listed in Table.1. Actually, the values S and D
are measured directly from figure.8. It is clear that there is an excellent
agreement between the half width computed from present work
procedure (i.e. W) and its counterpart calculated from equation (12).
Furthermore, the values of (1/2D) are so much comparable to that of r,
so one may realize that r in equation is indeed the radius of the pole
piece.

able-l: Some of the and flcld

r(mm) D(mm) S(mm) Wt(mm) Wc(mm)

l 2 08 l.2901 1.5152

2 4 1.0 2.5750 2.7777
つ
つ 6 1.2 3.8624 4.0740

4 8 20 5.1493 5.5553

5 10 24 64363 6.8991

く
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０
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Figure-8:The polepiece profile at different values of r.

The variation of spherical and chromatic aberration coefficients together
with objective focal length at the excitation parameter NW,l2:20 are
plotted as a function of r in figure.9. obviously the quality of the
imaging field gets rise deterioration as long as r has higher values. on
the other hand, the resolution for these imaging field get rise enhanced
as long as r values become higher as shown in figure.l0. Furthermore,
the decreasing of 1, and o indicates that a finer details for material
sample can be inspect and explored due to the increases of r.
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Figure‐ 10:The physical parameters δ,λ,α,and β aS a inction ofr.

2e CONCLUSIONS
Several important renlarks can be recorded upon the results showll in

this worko The rnost important one is that the considered target function

has a considerable interest conceming with the practical design of

magnetic lenses.Additionally,such a function could be regarded to get

a realizable estimation for built up magnetic lens for higher voltage

electron inicroscope.
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ABSTRACT
In this project, the effects ofthe size ofthe lattice on the transition of the phase in
the two dimensional ising model were determined by using Monte carlo simulation.
The magnetix,atior per site lu) , tne energ, per site I y ] of a ferromagnetic
materials were Calculated as a function of interaction strength (_r) for
(zz.zz, st x9t) spin lattice interaction by using Monte Carlo Simulation of the
2D ising model in which the results of computer simulations agree with other
sources that claim that the critical value of interaction strength is cloie to ("r" = O.48 )
, in zero magnetic field. Also the results were consistent with the expected Monte
carlo model and theoretical values for the bigger lattice in which infinite size effect.
Further the evolution ofthe thermodynamic quantities and interaction strength near
the transition as well the relation between energy, magnetization were examined.

INTROM
It is well known that the inte4play between the competing interactions in
many magnetic and superconducting materials as well as in complex
systems leads to a rich phase diagram with a large number of phaseJand
non-trivial types of ordering. As a vivid example of such systems, we
investigate here the two-dimensional (zo ) ising model wittr competjng
ferromagnetic nearest-neighbor (S;) and diagonal (S1 ) interactions on a
square lattice Lr [].
Consider the two-dimensional ising model which has many appliances
in condensed matter physics and field theory. Generally, ising models
have degrees of freedom residing on a lattice which interaci locally.
Here, thermodynamic properties of a magnetic material are calculatid
using the metropolis algorithm. The degrees of freedom are spins of
atoms interacting with each other and an extemal magnetic field [2].
The Ising model considered is a square lattice of spin sites with periodic
boundary conditions, ranging in size from (zz"zz) to (ssxea) with the
standard Hamiltonian. The coupling constant .r and the Boltzmann
constant i(, are both set to I . Spin sites are assigned a value of +l to
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represent spin up and down respectively. Thus, the total magnetization
Mis simply the integer sum of all lattice spin sites, and the total energy
E is defined as minus the coupling constant J times all the neighboring
spin pairs that are aligned [3]. Fenomagnetism and antiferromagretism
are exchange interactions that are caused by Pauli's Principle and
Coulomb interactions. If we consider two spins S, and .s/ , the

exchange interaction is in the form of (r "r. .s, s, )), where J is a
positive and distance-dependent coupling constant. This coupling
constant is determined by the overlap that consists of Coulomb
interactions [4].

Figure-l : The energy of particle on the left is low since all the neighboring particles
have the same alignment of spin. In contrast, the energy of the particle on the right
is at its highest since all the neighboring particles have a different spin alignment
t31.

THE MODELAI\ID METHOD
The Model

The particular model is a n, x nj square lattice with spin variables .S .

These can take two different values,E =q,:tl ("=(i,;)) which
represents the either "'up"' or "downu' state. The Hamiltonian for this
system is [2]

H =-J Is"s, -BIs"
n.ighbourt

(1)

"Neighbors" means summation over the nearest-neighbor pairs of spins,
i.e. spin ,S,,, interacts with the four spins Si+r,7 and periodic boundary

conditions are assumed, so the upmost spin interacts S,,;+r also with the
lowest, and the leftmost with the most right. We will be assuming
periodic boundary conditions in our model which means that every spin
will interact with four other spins regardless of their position on the
finite lattice. We refer to figure ( I ) for better understanding of the
proposed system.
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The coupling strength is -I; its sign defines the preferred spin
orientation to minimize the total enerry. This corresponds to
ferromagnetic behavior. If J is positive, the energy minimum is
achieved by orienting as many spins as possible parallel to each other.
The orientation can be influenced by the external magnetic field .B [2].
In order to compute the thermodynamics of this system, J and .B can be
measured in units of temperature. The system is configured by setting

each spin variable, resulting in 2'' {'possible configurations S . The
weighting of any one of these configurations in the canonical ensemble
is therefore [2]:

″lS)=型

″1/AP″厳 o″ しル″αあ″

z(t,t)=leaa) (3)

The thermodynamic quantities which can be calculated are the energt E
, the magnetization M , the susceptibility X and the specific Heat at a
constant field C, [2-5]:

E=Σ″lS)〃lS)

ν =等 =7″ lS)(TSα
)

X=等 =2「″●)(〕ΣSα
)2_ル
r2

CB=Σ″|)″21sl_E2
S

Onsager [2,6] solved the ising model exactly in the limit of ni ,nr --+ 6
For B = 0, the energy and magnetization then simplifr to 12,6,7f .

E=― (4′′)ノ cOth12」)(1+`ικ
′κ10cll

■イ=士 (4.″ノ)(1+Z2)7(1_622+z4):

(1_z2),

The speciflc heat is
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Following shOrt― hands are used ilthese expressiOns:

κ=2:留
I(デ; {1つ

(12)
κ
′
=2tanh212J)-1,

Z=`~″

`(κ

)=i4
。

ll_κ
2sm20112

4(κ)=idφ ll―κ
2sh2011:

0

There is a critical value (J.=0.a868)for which t=1, where lrrhas a
logarithmic singularity. Therefore, all thermodynamic functions are
singular at {, which corresponds to a phase transition. Here, the
magnetization vanishes for couplings lower than {. Stronger couplings
result in a magnetization taking on one of two equal and opposite
values.

Monte Carlo Simulation Method
The N'z - atay is initialized at a low temperature with aligned spins or
at a high temperature with random varues (l or -l). Then, the evolutionat a given temperature is achieved by following the Metropolis
algorithm which ensures a B_oltzmann distribution, I" tn" p.oUu6iiity
lhatthe system is in the Sconfiguration is given by u.irrg equutiors ffi
[a-8]:

, (s) = '-'(t)
Z

z(J,B)=Ze-H(s)

The Monte Carlo method co:sl^sts to.'hoor" randomly a spin to flip. The
chosen spin is flipped if it is favorable for the 

"n..ry. 
The system has

2 
il ' configuration, the Mehopolis algorithm allows not to test each

configuration to reach the equilibrium. The Boltzmann dishibution
maximizes the entropy, so it reduces the free enerry.

{1鋤

{10
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When the energy becomes stable, the system reached the thermalisation.
Then, several configurations af,e determined by the Metropolis
algorithm in order to determine the properties of interest as the energy
and magnetization for types from lattices. In presence of magnetic field:
the spins align with the magnetic field.

- At low temperatures, the interaction between the spins seems to be
strong, the spins tend to align with another. In this case, the

magnetization reaches its maximal value I Z 
| = t according to its

formula, the magnetization exists even if there is no external
magnetic field.

- At high temperature, the interaction is weak, the spins are randomly
up or down. So, the magnetization is close to the value M = 0.
Several configurations suits: the system is metastable.

- The magnetization disappears at a given temperature.
- There exists thus a transition phase. In zero extemal magnetic field,
■e cHica temperaturcお ■c Cunc tcmpcrtturc■ =冨話司
(obtained
by the Onsager's theory) [8] . According to the transition phase
theory, the second-order derivative ofthe free energy in B and in Z
are discontinuous at the transition phase; as the susceptibility and
the heat capacity are expressed with these derivatives, they should
diverge at the critical temperature.

RESTTLTS AND DISCUSSION
Influence of the size of the lattice on the characteristic quantities .'

Smaller lattice
In order to see the effect ofthe size ofthe lattice on the transition ofthe
phase, the interaction strength is plotted for lattice size Qz.xzz ) in the

absence of magnetic field . begin by creating a square lattice with

Q2. x22=4u )particles and assign random spin orientation. Choose a
random value between (o ol t) for the interaction strength and then

watch how the system evolves over (900 ) steps to reach an equilibrium.
The effect of interaction shength for this lattice on energy and

magnetization have been shown in figures (2,3) Also, the
magnetization per site as a function of energy is shown in the figure (4).
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lntlr.cdon .tongt r

Figure-2: Energy as a function of interaction strength for the (ZZ ,) particle lattice

In figure (2) one can see the speed of evolution is controlled by the
variable or (value J :0.2).Value of (0.2) means that only 2O%o percent
ofthe originally selected group will have its spin flipped. In essence this
parameter tries to mimic the evolution of real systems. Even though a
certain particle will have a smaller energy with its spin flipped it doesn't
mean that all particles in the lattice that follow that criterion will have
their spins flipped immediately. Although the total enerry of the system
as function of interaction isn't very distinctive one can see some
transition at an interaction strength between (0.5 and 0.55). This can be
seen more clearly when one look at the change in magnetization as a
function of interaction strength, see figure 3.
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At higher interaction strength , the system strongly favors the two
ground states. These are states with all spins aligned, either all up (u =t)
or all down (u =-t). At strength of interaction slower than the phase

transition, the spins tend to be randomly aligned, which results in (u=o)
. This corresponds to a high temperature (the crossing of Curie's
temperature) since (t =-n7rr )which means that (.1) is inversely
proportional to T . However, as we increase the interaction strength the
spins tend to align.
The relation between magnetization and energy for lattice (zz"zz) have

been shown in figure (4) .

-2.00 -1.60 -'t.20 -0.80 -0.40

Energy per site

Figure- 4: Magnetization as function of energy for the (zz'\ particle lattice.

There are' two regions of low energy corresponding to spin up
orientation and spin down. There are also low energy cases that do not
show a high net Magnetization. This happens when relatively large
clusters of either spin up and spin down. This is analogous to the
domains of ferromagnets. It is good to notice that a net Magnetization or
the formation of domains leads to decreased energy.

lsing model for square lattice at magnetic field B=0
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Influence of the size of the lattice on the characteristic quantities :

A bigger lattice
The influence of the lattice size clearly visible when the phase transition
at an interaction strength ("1 = o.o ) for lattice with higher number of
particles in the absence magnetic field. We notice that if the size is big
enough, the phase transition is really perceptible. The effect of
interaction strength for (el , 98 ) lattice on energy and magnetization

have been shown in figures (5,6) . Also the magnetization per site as

function ofenergy is shown in the figure (7) .

0  01   υ   
“

   04  05   α6  07  08  0,  10

interacuon strength

Figuκ‐5:Energy as a inctbn ofhtemclon strentt fOr ttc(982)partに にlattice.

In figure (5) the phase transition is much more apparent. Initialize a
square lattice with (es') particles and watch how the system evolves

over(lS x 98 )=9664 ) steps to reach an equilibrium.
The splitting of the line which becomes more apparent as interaction
strength increases is probably due to different energy for the lattice with
domains, i.e. zero net magnetization, and the lattice with a total
magnetization of (- t or t ) [4].
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o  Q1   02   03  04  0S  06  0'  08  Q9  10

ngure_6 MagnetLttbn as a飾

“

on o「舗諄::品蒲 剛 翫 ぉr.e(982)parttL

lattice.

In flgures(6 and 7)thepOpulationofatoms in case of 122x22==484)are

more distingulshable forレ =1)andレ =-1)branches than 08× 98)

for the case of a particle lattice.■ tums Out that this is in agreement

with theory.We will end by comparing these results with theoretical

model。
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Energy per site

Ftturc‐ 7:Magnctレ江bn as in∝ion ofcnergyわ [■e o82)partide lattice。
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In figure (7) at high interaction strength there appears to be also a class
of 'metastable' states in which approximately half of the spins are up
and approximately half are down, with aligned spins forming large
contiguous clusters.
These states account for the cluster of points around (U=o)at high
interaction strength, and, therefore, the lower of the two lines in the
energy plot (as the boundary between the spin-up cluster and the spin-
down cluster will decrease the energy slightly from the ground state).
It is also interesting to plot magnetization versus energy, which is done
in figure (7). Higher-density regions indicate the four states. Around
(U=tO.n,E=1) we find the-two high interaction strength ground
states; centered at (M=0 , E=-0.7) we find the low interaction strength
phase; and around (,,t2=O ,E=-1.7 ) we find the high interaction
strength metastable states.

Comparing the Model with theory
It is easy to calculate the theoretical values for enerry and
magnetization according to equations (8) and (9) by using -utyticatsolutions methods. one can see compare between the results Monte
Carlo model and theoretical values for the bigger lattice (sa x 98) have
been shown in figures (8,9) . The theoretical model assumes an infinite
lattice which affects the meaning of all comparisons. It is however a
reassuring thing that Monte carlo model gives better results for the
bigger lattice. one can see that the theoretical model for the energy is
quite different from what obtain using model, see figure g.

-2.OO
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According to theory the energy per site goes to infinity when the
interaction strength goes to zero. This is in agreement with the fact that
the interaction strength is reversely proportional to temperature and as
temperature goes to infinity the energy of each particle should too.
In figure (9) one see a much nicer agreement between theory and the

Monte Carlo model.

0   0_1    02   03   ●■   
“

   06   07   ●盛   金0   ■0

警減降ractl●n ste薔攀th

Figure‐ 9:Magnetization as a inction ofinteraction sttength for the 18 2)pa■ iCIC

lattice.

There are high interaction strength cases where the net ma/gnetization is

close to zero and these correspond to the follllatiOn of domains in

fe■omagnetic materials[4].

CONCULOSIONS
The Monte Carlo lnethod applied to the ising rnodel which describes the

magnetic properties of materials a1lows to obtain the thellllodynamic

quantities variations with different lattice sizes. The results were

consistent with the expected Monte Carlo model and theoretical values

for the bigger lattice in which inflnite size effecto All the values

calculated,based on the fact,that the only positive coupling constant

(interaction strength)are uSed.In this case one can see that the
exchange energy,ll―」.■ S2)'iS negttive and thus the spins pretrto be

parallel,which leads to ferromagnaismo Hence,belowthe l」 =0.5-0。6),

becomes spontaneous inagnetization.
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in the case ofthe bigger lattice,to reach an equllibriunl,the evolution of

the system over 08x98=9604)steps only is needed.

There are● vo reasons for an increased computational tilne in a larger

lattice.

1¨  Since it is bigger the flipping of spins fOr more particles needs tO

be decldcd.

2‐ It takes greatcr time for a larger system tO reach equilibrium which

that inust be let the system ev。 lve over a largcr nurnber of steps.

In this case,since the calculatiOns are more demanding.
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ABSTRACT
The main goal ofthis paper is to classify the relation between the Projective space,

Hamming codes, Optimal codes or maximum distance separable codes (MDS) and

almost maximum distance separable codes (AMDS) to known which one is the best,

such that the points of Projective space are consider the columns ofthe generated

matrix ofthese codes. The properties ofcodes with some examples are shown.

1. INTRODUCTION
Associated to any topic in mathematics is its history. Arcs were first
introduced by Bose (1947) in connection with designs in statistics. In
l98l Goppa found important applications of curves over finite fields to
coding theory. As to geometry over a finite field, it has been thoroughly
studied in the major treatise of Hirschfeld 1979-1985 and of Hirschfeld
and Thas 1991) and Hirschfeld, G. Korchmriros and F. Tones (2007).

The main purpose of this work is to introduce concepts and some

examples of types of codes also studied the relationship between them.
The subject ofthe study depends on the subject ofprojective space over
Galois field , the vector space and error-correcting codes for more
details see 11,2,3,4,5,6,7).
A projective plane is an incidence structure of points and lines with the

following properties.
o Every two points are incident with a unique line.
. Every two lines are incident with a unique point.
o There are four points, no thtee collinear.

A Desarguesian projective plane PG(2,q) has as points one-

dimensional subspaces and as lines two-dimensional subspaces of a

three-dimensional vector space over the finite field lFn of q elements. A
k-arc in P G (2, q) is a set of k points no three of which are collinear and

(k;3)-arc ir.PG(z,q) is a set of k points no four of which are collinear.
At (n, M , d), code C is a set of M words, each with n symbols taken

from an alphabet ofsize q, such that any two words differ in at least d
places. A code (n,M,d), has the following desirable properties:

. Small n: fast transmission;
o Large M: many messages;
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A「setti

O Large d:correct many errors.

If the cOdeお linear9 it can mOre easily be used fOr en∞ ding and
decOding; in this case, 1イ =9た  fOr some pOsitive integer た, the
dimensiOn of the cOde,and σ is called an 171,た ,α]9 cOde.The main
Coding Theory problem is tO flnd cOdes Optimizing one parameter with

the othcr l刃vO flxed.Mathcmaticany,such a code can alsO be viewed as

a set of m points in P6(た -1,9)with at mOst η―d pOints in a
subspace ofdimensiOnた -2 for more details see[1,5,7].

2.PREⅥOUs RESULTS

靴7″瞥i〃猛蹴
rttFalThュ鰍]

The vcctOrs in the linear cOde C are
called ιοda″∝ds and we denote them by χ=χ.χ2・・・Xll, where
χ:∈ lF9.

Dグ″″ο″229/2/:AF″ι″αわ′″αtrix 6 for an[η′た]c COde εヽany
た×m matrix G whOsc rOws fo111l a baSis fOr ε. For any set ofた回
"∞“
■dumsぽ a gcnem:∬

Tε l∫TょTTl鵠織ごcoordinates fOrlllls an info.11lation

follll an infO.11latiOn set,the cOde has a unique generator matrlx Ofthe

淵!燃噂儲場「鰯鷹
S∴悔F→ ;

y ル″θ″ ぼOduc′ Of vcctOrs u=

脇脇ガ務‰需鳳よ“
mdけ・υ=Σ陥与
code Cお the[η′れ―た19 1inear code

ε・ dcflned as

ε・ =(υ ∈lF9・ lu.υ =O Vu∈ ε〕.物励2,μ A″り″ι″
艦1霜rF団9∞“

ε
蹴糖需Ⅷ漁踏i蠍.面∝,鷲

“
山∝価

ε=レ ∈F9・ |″χT=0〕 .

M｀
り欅 rε =L円 おa興山 rm面xぉr C h ttdard

″=[―ИT14_.]is a parity check matHx fOr ε■.
Dグレ′′′ο″r2のff/:Thc cね″″:れυ αisra4“ α(χ′ノ)bctween●vO″ιrο′sχ,y in F9・ is denned to be tfe number ofcOOrdinate in which χ
andノ differ.Thc distance d is a″θ″ic.The minimum distance d Of a
code ε is the smaHest distance bemeen any pair ofdistinct cOdewOrds.

:鴛鰍:r絲北鼎認lihrttWω
ごa“d∝χ h F9・
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Theorem (2.2)[1]: A linear code has minimum distance d if and only if
its parity check matrix has a set of d linearly dependent columns but
there is no set ofd - 1 linearly dependent columns.
Corollary (2.1)[I]: For any [n,k,d)s code we have d < n- k + l.
DeJinition (2.8)[2]t A code is MDS when d - n - k * l.
Definition (2.9)[3]z A code is AMDS when d = n - k.
De/inition (2.10)fi1: The Hamming codes Ham(r,q) over IFr, where

n -#,r = n- kforr e N.and, n) k.

Theorem (2.3)t1l:Ham(r, q) * 
" t#,# - r,3l-code.

Theorem(2.Q[2]z An [n,k]n codeC isMDS if andonlyif CI isMDS.

3. Results and Discussion
Theorem (3.1)zHam(Z,q) is MDS code.
Proof: From Theorem (2.3), for Ham(r, q) we have

n=+,k =n-r,d. = 3.

A code 6 is MDS if d=n-k+1. Hence Ham(r,q) is MDS when
3 = r * 1; that is, r = 2. So, only Ham(2,q) is MDS code.r
Remark (3.1): Ham(r, q), r + 2 is not MDS code.
Example (3.1):Ham(3,3) is a [13,10]-code, let

Hence

Herc,η =13,た =lo,α =3≠ 7t― た+1=4.
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So,this example is consider Hanming code,butitis not MDS code.

動ωrtt β〃:An MDS code with a=3,is Ham(r,9).
Proo彙 FЮm Deinition(2.8),we h甲 κい,た,■―た+1=3]code iS
MDS.
put

れ=書 ,た =書―ちd=3
By■∞Кm23p hNe喘幸―ち摯。“

Hヽat_h3

■

動ι″
“
β砂:Haln(3,9)ヽ AMDS code

Proo■ FЮm Theorem(2.3),for Han(γ ,9)WC have

‐    ・=告 ,た =・―ちd=&
A code C is AMDS if d=■ ―た。Hence Hamtr,9)iS AMDS when
r=3.  So,   Only   Ham(3,9)  is   AMDS   code.
■

動ιor●籠r3・り:An熱州)S codc with d=3,is Ham(r,9).
Proo■ From Deinition(2.9),we haveレ ,た,■―た=3]code iS
AMDS.
put

れ=書ユ=書―ちα=3

By The∝em 23ゝ WehⅣe申キーち劉‐∞“
Hヽalmh3

■

Rι″art r3・〃:Hamcr,9),r≠ 3 is not MDS code.
= 島
“
′ψ″β.〃 :Harn(2,4)is a[5,3]‐ code;F4=(0,1,ω ,0~|あ =ω +
1=ω 2).

Hence 
11 o o 11r

c=lo 1 o r ar l.
[o o 1 t aJ

Here, n = 5,k = 3, d = 3 + n- k = 2.

So, this example is consider Hamming code, but it is not AMDS code.

Remark (3.3):The dual of a Hamming code need not be Hamming
code.

″〓
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ｌ
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Example (3.3)zLetr = 3, by Theorem (3.5), Hamming code is AMDS
code.
Let C ln,k,n - k + 1]-code be MDS code with parity check matrix

th1
H=l : 

I
Un-*J6_*.1xn

where y; is the dth row of H. Choose yeV(n,q) and 7(n,q) is a
vector space, such y which is not a linear combination of rows of H
and which is of weight less than k - 1. Consider

tlr'r--l:l"'- ly,.-ul
[ / J1r-r*r;rr,

As a parity check matrix of the [n,k - l]-code Cr. Then C, is an
AMDS code but the dual is not, that is mean the dual of Hamming code
is not Hamming.
Remark Q.a)[al Let C be an ln,n-r-l,r + 1] AMDS code. If
r > q then Cr is also AMDS.
Remork (3.5): An AMDS code need not be MDS code.

Exmple (3.4): Over Galois field of order four
Fr = {0,I,a,azlZ = uz * a * I =a3 + I

The set of points in cubic curve
- 0].

is given in the
F=χ 3+y3+Z3

table

(0,1,1) (1,0,1) (1,1,0)
(0,7,a) (1,0, ar) (1, ar,0)
(0,7,coz) (7,0,iloz\ (1, @2,0)

To calculate the parameters of AMDS codefn,k]o,we have the
generator matrix for the points in above table is

/7 117 7171\c-lo o 1 02 a lr;'z rl,
\ar az o o o l l r/

As the last row of 6 reveals a word of weight 5, so d = 5 .

Also n =8, k=3, d=n-k=g_3_S+ n_k+l=6.
Hence, this is consider example to AMDS code which is not MDS code.
Remqrk (3.6): An MDS code need not be AMDS code, see example
(3.2).

Example (3.5)t Abinary [5,2]-code
C3 = {00000,01101,10110,1101 1}
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G=[:::::l
レ122]G=lul,■ 2,■1+22μl'u2]
00,01,10,1l  give successive telllls.

coder u ') 1.tG = → 卜hannel← ndSe

山
ｅｎｅｇｅ■ｇｎＳｕｅ

ｃ。ｄ
　
へＡ
叫
げ
１／

ｑ

　

ｏ

ｏ

ｌ

ｏ

７

　

０

１

０

０

ａ

　

０

１

１

１

・ｍ

　

ｌ

０
０

０

ＣＳ

　

ｌ

０

１

１

鉤
　
〓
――

ｍ
　
　
　
　
ε

江ｍおｎｅ
Ｓｅｈ

Ｅｎｃ。ｄｅ赫

To shOW that the coresponding code C is single‐
error correcting and

decode the fol10Wing received sequences:

a)1110001,  1100011,  1001100,  0100111,  0110000,
1000011, 0001011;
b)1010110,  1000011,  0000011,  0001000,  1101111,
0000101,  1110101,  0000000,  0011110,  0100101,

space -r 0000 D→ 0000 M→ 1001 S→ 1110

4→ 0001 E→ 0011 lV→ 1010 T→ 1011

β→ 0010 F→ 0110 0→ 0101 υ→ 1101

ε→ 0100 R→ 0111 G→ 1100 γ→ 1111

hessagd→

Example (3.6): Assign characters to elements of a vector spaceV(4'2)

as follows:

table is calculated.With ahove senerator matrix G, the lS

υ
●6

0000 0000000

A 0001 1101001

B 0010 0101010

C 0100 1001100

D 1000 1110000

E 0011 1000011

F 0110 1100110

G 1100 0111100

M 1001 0011001

N 1010 1011010

0 0101 0100101

R OHl 0001111

S
0010110

T
OH∞ H

U
1010101

Y
1111111
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As the minimum weight of a codeword is 3, so d(C) - 3. Hence C
is single-error correcting. The decoded messages are as follows:

a) DECODER
b) SEEYOUSOON
c) MASTERS STLIDENT

CONCLUSIONS
o The subj ect of the study is consider the links between error-

correcting codes , Projective Space and the vector space over
Galois field;

. The geometrical objects considered in this work can be viewed
and studied as linear codes defined over a finite field;

o Understand and be able to calculate the fundamental parameters
of a code;

o Be able to find a generator mahix and a parity-check matrix of a
linear code;

. Be able to encode and decode with a general linear code and with
particular codes such as the Hamming codes;

o The MDS code converts to a set of points on the k-arc in
projective plane, The AMDS code converts to a set of points on
the (k;3)-arc in projective plane and The Hamming code
converts to a set of points on the (k,r - 1)-arc in projective
plane PG(2,q);

r When the Hamming codes is the MDS is the beater than when
the Hamming codes is the AMDS code;

o Understand MDS, AMDS and Hamming codes and the relation
between of them, such that, in general

MDS codes <- Hamming codes ----r AMDS codes
MDS codes + Hamming codes +r AMDS codes

MDS codes +r AMDS codes' 
MDS codes +r AMDS codes
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ABSTRACT
An extensive providing set of cointegration critical values for the single-equation
error correction model. The limiting distributi ons of 2,,2, are free ofnuisance
parameters and dependent only on the known dimension number n .

INTRODUCTION
Engle and Granger [] tabulate a limited set of critical values for their
procedure. MacKinnon [2] derives a more extensive set with finite
sample corrections based on response surfaces, and MacKinnon [3]
provides a computer program to calculate critical values for Engle and
Granger's test at any desired level. Johansen [4], Johansen and Juselius
[5], and osterwald-Lenum [6] include critical values for the Johansen
procedure under typical assumptions about deterministic terms and the
number of stochastic variables. Johansen [7], Doomik [8],[9], and
MacKinnon, Haug, and Michelis [10] provide more accurate estimates
of these critical values, with the last of these papers also providing
computer programs to calculate critical values and p-values.

An extensive providing set of cointegration critical values for the
single-equation error correction model. These critical values include
finite sample adjustments similar to those in MacKinnon [2],[3] for the
Engle-Granger procedure, they are very accurate numerically and are
easy to use in practice, and they encompass and supersede compaxable
results in Banerjee, Dolado, Gaibraith, and Hendry [11] and Banerjee,
Dolado, and Mestre [12]. We also provide a freely available program,
similar to the one in MacKinnon [3] for the Engle-Granger procedure,
that computes both critical values and p-values for the error correction
statistic. Conditional error correction models are ubiquitous empirically,
so these tools for calculating critical values and p-values should be of
immediate use to the empirical modeler. Finally, general distributional
properties are of considerable interest. Accurate numerical
approximations to the entire distribution of the error correction statistic
are calculated
here in and offer insights into the nature of that statistic, particularly
relative to the Dickey-Fuller and Engle-Granger statistics.
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Graphs highlight the elror correction statistic's proPerties and

relationshipi, and show for the first time what many of its various

distributions and densities look like. Throughou! the focus is on testing

for cointegration, rather than on the complementary task of estimating

the cointegrating vectors, ussuming a given cointegration rank, as in

Stock [3], Phillips and Loretan, and Stock and Watson [14].
Critical value for system cointegration tests

It is frequent of interest to test whether a set of variables are

cointegrated This may be desired because of the economic implications

such as whether some system is in equilibrium in the long run, or it may

be sensible to test such hypotheses before estimating a multivariltol'
dynamic model .

Unfortunately the set-up is nonstandard and cannot simply be

viewed as an application of Wald, likelihood ratio, or Lagrange

multiplier tests. The testing problem is closely related to tests for unit

roots in observed series as initially formulated by Fuller [16]and
Dickey and Fuller U7l,tl8l and more recently by , Sargan and

Bhargava [9], and Btargava [20], and applied by Nelson and Plosser

[21] It also is related to the problem of testing when some parameters

are unidentified under the null as discussed by Davies [22] .

To illustrate the problems in testing such an hypothesis, consider

the simple model :

χ
l′
十/ケ 2′ νl′  ,  1′ =γ l′_1+ε l′   (1)

xtt + 62t : 2, Llzt : P/2r-t * €2, ,lel .t p1

The null hypothesis is taken to be no cointegration or p: I' If a were

known, then a test for the null hypothesis could be constructed along

the lines of Dickey and Fuller t*ing z, as the series which has a unit

root under the null. The distribution in this case is already nonstandard

and was computed through a simulation dickey- fuller However, when

a is not known, It must be estimated from the data. But if the null

hypothesis that p : I is true, a is not identified. Thus only if the series

are Cointegrated can be simply estimated by the 'cointegrating
regression', but a test must base upon the distribution of a statistic

when the null is true. OLS seeks the a which minimizes the residual

variance and therefore is most likely to be stationary, so the distribution

of the Dickey-Fuller test will reject the null too often if a' must be

estimated.
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Seven sets statistics is proposed for testing the null of non-
cointegration against the alternative of cointegration. It is maintained
that the true system is a bivariate linear vector auto regression With
Gaussian errors where each of the series is individually l(1). As the
null hypothesis is composite, similar tests will be sought so that the
probability of rejection will be constant over the parameter set included
in the null . Two cases may be distinguished. In the first, the system is
known to be of first order and therefore the null is defined by

l'r:=',',1,'[[:;]] - N(.,' ,,)
-^ | ell L-\-ztrJ (3)

This clearly the model implied

Lxr, : B&,-, *Tr,

Δし =一″′_1+η2′

When p : l which implies thatd = 0. The composite null thus includes

all positive definite covariance matrices ct. It will be shown below that
all the test statistics are similar with respect to the matrix Cl so without
loss of generality, we take o = 1 .

In the second case, the system is assumed merely to be a stationary
linear system in the changes. Consequently, the null is defined over a
full set of stationary autoregressive and moving average coefiicients as

well asCl. The 'augmented' tests described are designed to be
asymptotically similar for this case just as established by Dickey and
Fuller for their university tests.

Residual Based Tests of Cointegration
We consider the linear cointegrating regressions

ッ′=β党′+ν′ (6)

Residual based tests seek to test a null hypothesis ofno cointegration
using scalar
Unit root tests applied to the residuals of (6).

This null may be formulated in terms of the conditional
variance parameter
w,,, This null may be formulated in terms of the conditional variance

parameter w,., as the composite hypothesis s the composite hypothesis

If o '. wrr., * O

lll

“

)

ξ
υ
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The altemative is simply
Ifr:wrr.r:O

Leading to p' : I and cointegration, as pointed out above. Engle

and Granger discuss the procedure and suggest various tests. Their
main recommend is to
Use the augmented Dickey-Fuller (ADF) test and they provide some

critical values
Obtained by Monte Carlo critical values methods.

We shall consider the asymptotic properties of the following
residual based test:

(i) Phillips [23] z, test: Regress ft, : ilt,-, * i, 
^dcompute

/ T \-l
2, : T(d - l) - (V2X.s ,1-s'r>lr'\a i, )

where 
7-

'Si. : r-'=- E1
I

TIT
s?, :T-'Zii +zr'/w",li,i,-" 1n

I s=l ,=s+l

For some choice of lag window such as W* : | - ,s/ (f -r 1)

(ii) Phillips [23] z, test: Regress tt, -- ffip, * f, and compute

/r. \V2 f f r \V2'l-r
,, :l1r:_, ) (a - D t s n - Uz)(sh - si 

[s,,[r-' 
I oi, ) )

With Si and Srr2 as in (i) (8)

(iii) Augnented Dickey Fuller: Z-Op - ta- in the regression

-'_"i t2Lfrt - ffi,4 + Li:rdi\fr,_i$,o (e)

OV面 an∝ 饉 b国 :鳥 =物 1.2/〔 r・
牟
′:)00

Wh“ め1■2=めll~41Ω易21

Ω=r4ゞL″ +rJ'Lに′SLは4s+4_sa)(H)
s=1     ″=s+1

う
る
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Forsome chdce of hg whdow″
s′ =1-6・/(/+1)and修′}are

the residuals from the least squares regression

z`=厖′1+4 (12)

Asymptotic Theory
Our first concem is to develop a limiting distribution theory for the tests (a)-(d)

under the null ofno cointegration. In this case, the covariance matrix C) is positive
definite. The statistic that presents the main difliculty in this analysis is the ADF.
Lemma

(a) B(.): L'W(r) ;

(b) Lry - lrrk , r|'Cltl - @rtzk'k ;

ηB(′)=r112(r)⑩)

(d)

(C)

η′∫BdB′η≡ωl.2∫≦ン0
0                    o

l

rl'Ary-err.z=rrr.rlQ'
0

め1■2=め11~41Ω憂21=ィ∴
And

αl12=α ll~α llИllα21
Theorem(1):Ifセ′)『 iS generated byろ =zH+4,if Ω>0,and if(
CI)h01dS,then as r→ ∞ :

1

o 2α ⇒∫R次
0
1

o フ′⇒∫R雰  ;
0

Whcrc

S(r)=2(r)/(た %)ソ2

Wc requite thc lag trllncation parameter f― >oo as r― )co and
ノ ==0(`r).
Recall from Lemma that:

2(r)=ンイ(″)一
IZ“(|フ

%″り
)~1フ

ら(′)

２ツヽ
―
―
ノ

２

２

ー
ｒ
ｌ
Ｊ

ｏ

／
′
‐
‐
‐
‐
ヽ

／

″
′
ヽ２〓

＞
′
′
ヽＲ
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Whosedistributiondependsonasinglepaxametern,thedimensionof
7r. Recall too that

t'
k, :lu[*,*;(!.-.*;)')

whose distribution is also independent of nuisance parameters'

fu""."r-iil. Let {-2,}is generated by z,=z,u+(, and suppose {6}

follows a stationary vector ARMA Process' If o > 0 and (CI) holds'

then as 7 -+ oo 
I

ADF - ! nas
o

Provided the order of the auto rcgression in the ADF is such that p -+ co as

7 -+ oo and P : o(T'/') '
CONCLUSION

l- The limiting distributions of 2,, 2, are free of nuisance

parameters and are
'-J"p"no"rrt only on the known dimension number n. These statistics

therefore lead
to (asymptoticalty) similar tests'

2- The limiting distributions of Z o, Z , (the statistics mentioned eaxlier

which are

based on first difference s k, --Az, and {, : Lz, rather than

regression
residuals i, anO 1,)arethesameas thus of 2-'2, givenin

Theorem I .

3 -Note that 2, and 2, are constructedusinganestimate s|, thatis
' 

based on the

residuals [, from the auto regression of ri, on ri,-, ' When the

estimate s|, is
based on first differences ari, in place of [, ( as suggested by

the null ofno
cointegration ) we shall denote the resulting tests by Z' and z' '

The distinction
is important since these tests have very different properties under

the altemative
hypothesis of cointegration .

l14
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4‐ Theorem 2 showsthat ADF and 2′ have the same limiting

distribution.This

distribution is convcnicntly reprcsented as a stochastic integral in te.11ls

of the continuous stochastic procosses (R(″ ),S(r)) ・These processes

are, in tum, continuous inctional of thc m‐ vector standard Brownian

motion〃 (″).In accord with our earlicr rcmarks conceming2`,the
Ⅱmiting distribution ofthe ADF depends only on the dimension number

5‐ The proofofThcorem 2 depends critically on the fact that the order

ofthe auto

Regression′ →∞. While this behavior is also required for a general

unit root test in the scalar case,it is not required when the scalar process

is driven by a flnhe order AR model w■ h a unit root.It is impottnt to

emphasize that this is not the case when the ADF is used as a residual

based test for cointegration.Thus,we stin need ′→∞ even when the

vector process ξ iS driven by a flnite order VAR.This is because the
residuals On which thc ADF is based arc(randO→ linear cOmbinations

Of ζ・These lincar combinations no longer fbllow simple AR processes.

In gcneral,they satis取 (COnditiOnal)ARMA models and we need
P→ oo in orderto mimic their behavior.

6- Lemma shows how to refollllulate some simple linear and quadratic

inctional

of the Brownian motion B(r)intO diStribution ally equ市alent

inctional ofstandard

Brownian motion.These representations turn out to be very helpil

in identi″ ing

key parameter dependencies in the original expressions

7‐ We rnention one special case where the requirement′ →∞ is not

needed. This

Occurs when thc elcmcnts of ξare driven by a diagonal AR process

offlnite order

viz.

′

ら(ι)4=ら ,ろ(Z)=Σら,r,ら′=1; εノ(ο Σ).
:=1

1n this case

Ω =(1/ろ (■))2Σ ,

Ω=〔
Jら
(´
ユ
)|~2dλ〕)E

and we observe that o is a scalar multiple of cto .

ξ
υ
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Tablc‐ 1:

zα test Rcges t=at.+■ ′whcrc

′α=T(′‐1)‐ (1/2)(S″ ‐Sl)lrつ‡
′′1)~l

S:=Tl Ё ttand略 =T・

'f:+2T・

Ё‰ 力 鳥鳥_1
′                          ′               1‐1     ′‐1‐ 1

Wy=卜%+り
Sample size 0.25 0907505

２

５０

‐００

２００

２５。

３００

４００

５０。

‐18.7323
‐376085
-74.8922

‐149.748
-1783425
-243854
‐22.76543
‐1665432

‐126037
‐25.1213

49.8855
-99.8765

‐124.9876
-149.4876

‐1204356
-118.8765

‐6.4771
‐125709
‐24.9281
‐50.0987
‐625100
‐74.57564
‐70.76543
‐60.53201

‐280512
‐505712
‐9.98654
‐20.8765
-250981
‐296316
-3365432
‐35.65432

‐0235547
‐0.2193031
‐ll.1313967
‐0.098765
‐0.048765
‐0.030547
‐0033221
0.003421

Table-2:

Zt test i Regress i:tfi,-,+f, wherc

Ｔ
Ｉ
Ｉ
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―

―

―
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４ｒΣ
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つ
仁
ピ

ｒ
ド
」

Ｓ
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Ｙ
り

ｒΣ
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名

　

Ｆ

ｒいン“２　　　〓

／
ｆ
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‐
ヽ

　

　

　

２

１

一一　
　
　

Ｓ

Ｚ^
(′ -1)/S″
‐
(プ2)6″

庁and錦 =Tl Σイ+2Tlシ,Σ∴鳥.
′           l Ⅲl   ′Ⅲl‐ 1

″″=1-s/(f-1)

0.25 05

‐476421
‐5.95423
‐9.87543
‐11.57432
-23.76543

-21.76543

‐23.57654
‐24.65432
‐2554326
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５０

１００

２００

２５０

３００

３５０

４００
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‐2.82496
‐9.69692
‐6.28009
‐7.74285
‐12.87654
‐12.76541
‐13.54321
‐14.45321
‐15.43216

‐1.51654
‐346695
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ABSTRACT
Solヽvare production is a colaborativc cffort of a sol″ vare teanl's mcmbcrs each

with spcciflc assignment in ccrtain stage ofthe so肺 arc dcvclopment life cyclc.To

make this colaboration more efFcctive,the development environment is expectcd to

pro宙 dc facilities and utilities to promotc thc collaboration;this imposes many

mctrics like distance‐ indcpcndent platfOllll― indcpcndcnt, integration modeis and

synchronization. Thc emerging cloud computing introduccs ncw paradigm for

sohare devclopmcnt especiany in its scalability and standards. Organizations

publish their tools to public rcpositories and rneter its pricc by use.

In this papcr9 an intcractive llML tcaln viewer is introduced which pcllllits somare

developmcnt team to interact ovcr the web.In the proposed viewer cloud interfaccs

have been embcddcd to facilitate global intcgration.Multi‐ Agent platfonm has been

deployed to promotc the collaboration to morc cognitive levcl as thc papcr is

prescnting.

1‐ INTRODUCT10N
During the life cycle of a sonware proJect, V01urninous data and

information are usually created along the del市 cry processes ofsomare
products. There is always a need to share and exchange these

engineering data and infollllation among related partics invo市 ed in the

ppject[1].HOWevcr,because data models deined in the infollllation

management systems ofvarious parties are usually diffe"nt,it is always

difrlcult to directly map from one data model to another for the purposc

of info..1latiOn sharing and exchange. To address the aforementioned

infomation‐sharing problem among various partics,standardization of

the data model for a soJい vare proiect iS usually ine宙 table[1,2]Due to

the popularity ofobicct―Oriented modeling apprOach in recent years,an

ObiCCt‐Oriented infollllation model is otten constructed to represent the
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static structure and dynamic behaviors of the information and Processes

in a software project and expressed by UML (Unified Modeling

Language), a popular tool for object-oriented modeling' Moreover,

Bxte-nsitti Markup Language QCvIL) has become a de-facto standard

for information sharing and exchange in recent years U,2,31'
High-quality software products is a complex process in term of the

pro=du"tion metrics such as the economic and performance aspects, and

ihe prerequisites are not going around the technical issues but it extends

furtirer to the management point of view, where complex software now

days is a team job and team members can be few personnel in rather

simple systems or hundreds in other more complex systems [], 2]'

fhe task of software production is divided into sub-tasks that to be

distributed over the team members; these distributed sub-tasks are

demanding reliable communication protocols, integration models,

coordination relationships and the support of creative problem-solving

processes [].
bue to the spatial and temporal distribution of a large software project,

collaboration between project team members is often asynchronous'

Successful software projects require that the members of development

teams notice important events and to be both willing and able to

communicate to others what they notice [2], thus environment

perceiving for changes is a crucial parameter to establish deliverable

tooperation sessions among team's members. In this manner intelligent

agent is a demand due is capabilities to understand the concepts

roaming the environment and has utilities to facilitate this cooperation

t4l.
In this paper Multi-Agent platform has been deployed to autonomously

develop and promote knowledge among software development team;

this is accomplished on the ontological level.

2- Agent based software design

Softwaie development process is an imposing structures and

technologies engaged in software production. These technologies have

been directing software development process, which in other term is the

software development lifecycle, toward different engineering concepts

due to the wide speckum ofapplications demanded by the revolutionary

growing of society needs [, 5, 6].

in recent years, Agent Oriented Software Engineering (AOSE) has been

increasingly adopting new concepts in software production to add more

interactivities and autonomous behavior to software modules. This

approach was due to the developed environment which the software has

bien designed to work within, where there is a real-time changing in

states and unforeseen run-time conditions and fluctuations. Agent-based
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software design, and development and deployment was emerged into
software technologies to add new perspective to building software
components [4, 5,7].
Agent is a software module that can generally defined as an entity that
perceives an environment and acts on this environment [7], and it is a
relatively new software paradigm that adopts concepts from theories of
artificial intelligence and deploys these concepts into mainstream realm
of distributed systems. Agent-based software development process is an
abstraction of applications as a collection of software modules called
Agents that are characterized by the following atkibutes: [5, 7, 8]

o Temporal continuity: Agent process keeps going without a stop.
r Autonomy: Agent is completely autonomous within its
environment where Agent can perceive, conceptualize and react to
environment events.
. Sociability: Agent keeps communicating other Agents and
software module to increase his knowledge and experience.
o Rationality: Agent has the ability to conceptualize and react in
reasoning environment events.
o Reactivity: Agent mutually interacts with the environment through
effectors wither it is software effectors or hardware effectors.
o Proactivity: Agent can predicate changes within the environment
before changing states.

3- Agent Integration to Web Services
Web Services utilize building complex distributed and service oriented
software systems. The dishibuted components could be reside anywhere
of the Web and hence communicate through Web based well defined
and established standards. Web standard for interaction is SOAP
(Simple object Access Protocol) which is an XMl-based messaging
protocol [3].

Agents are communicating each other within a platform is
standardize by a special standards developed by FIPA (Foundation for
Intelligent Physical Agents) [4, 5, 6]. FIPA standards speciff the
metrics of implementing Agent systems and how Agents should
communicate and interact over these systems. The most widely adopted
of the FIPA standards are the Agent Management and Agent
Communication Language (FIPA-ACL) specifications [4].
This paper focuses on the Agent communication specifications and its
adoption to modern web technologies such web services. Anyway,
Agent communication specification can be categorized as figure (1)
presents:
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Figure-l : FIPA-compliant Agent Communication Specification Categories

Agent and Web services have dillerent sPecifications for the messages

crossing their sessions, thus, a demand for specific representation layer

wuls urged to establish uniform transportation of agent and WS

messages; this simplifies system administration and enables common

mechanisms to be introduced in routing and delivery. SOAP MTP add-

on is a pluggable driver added to Jade for sending and receiving SOAP

messages and translating them to/from intemal agent message format.

Each agent platform uses the SOAP MTP add-on configured with a
virtual endpoint address, which is mapped to the agent platform address

in the Gateway component [6].
4- Challenges
l- Multi-Agent interaction over the web needs special translation

layer to translate HTTP streams to AClMessages adopted by the Agent
platform as the communication bricks. JADE( Java Agent Development

Environment) provides packages to transform steam to AClMessages
and vice versa, but there is no management over exchanged messages

like the sniffer tool used by RMA(Remote Management Agent) that

shipped with JADE packages.

2- tlML workspace must be transformed to some tagged document

in order to interpret it properly, and later on transform it back to UML.
This paper has chosen XML to be the tagged representation to UML
due to its adoption as web standards all over the world.

3- Specific ontologl needs to be designed in order to grant host

Agent the ability to take proper decisions after conceptualizing changes

within its environment. Changes here are modifications done by team's

member in the process of developing software system.

5- Ctoud Based Team Viewer
In this paper, a new terminology is implemented where the software

development is supposed to be an organizational task; this imposes

う
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certain constraints to be sustained in term of central monitoring,
management and task schedule.
organizational teams are supposed to use UML notations to build the
software on different machines and on different ptatform. In this
proposal the schema of the interaction is based on the host agent who is
installed on local machine is able to perceive changes occurred with the
UML editor, and these changes are streamed up to central Gateway
Agent, as it is presented in figure (2).
Gateway Agent sends messages to team's members regarding the
changes happening and it is up to them to reject or accept these propose.
one important issue that has been handled by this proposal is when
software developer uses certain web service to accomplish certain task,
here the resultant changes should be broadcasted to all team's members.
Gateway Agent informs all team's members regarding which web
services are being used by the team; those switch invocations to the
same web services to guarantee the common look and feel.

Software

Figure-2: Proposed Team Viewer Over Cloud Computing Using Multi-Agent

Figure (3) presents the sequence diagram of the proposed unified team
viewer, where software developer initiates the process by start working
on his machine and UML editor. Host Agent is responsible on capturing
changes and initiates multi-Agent communication session with the
Gateway Agent.
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Gateway Agent is the platform service provider for the entire team

where Host Agents are requesting services from Gateway Agent and get

replies depend on the configuration ofthe session, for example different

uutho.irution level can be applied on this schema to distribute hierarchal

authorization to teams.

Software Development UML Team Viewer Over the Cloud Using Multi-Agent

propose ..\
-------------7

accept

Figure-3: Sequence Diagram *r"?"1#l,;dJtor, HostAsent and Gatewav Agent

6- Simulation ExamPle Using Jade

Simple example has been taken to demonstrate the process of
maintaining the sa.e view for the entire team (i.e.' corlmon look and

feel). The example is for a customer submitting orders to some sales

store. Figure (4j presents the UML class diagram used to represent the

system.

Attribute:
name
address

Figure 4: Simple UML work SPace
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In order to marshal this work space to the team, an XML schema has been
constructed to represent the workspace in a standard format for web service
integrations. Figure (5) presents this XMl-schema which depicts the class elements
and its

<class name="Order")
<in stance-variab le>dateRecieved</instance-variab le>

<instance-variable>price</instance-variable>
<instance-method>WebServ 1 </instance-m ethod>

<association multiplicity = "many">
<class-name> Customer </class-name>

</association>
</class>

<class name="Customer")
<instance-variable>nam e</instance-variab le>

<instance-variab l*address</instance-variab le>
<association mu ltiplicity:"one">
<class-nam *Order</c lass-nam e>

</association>

Figure-5 :XML-Schema that Represent UML Diagram

Team viewer initialization is started by launching host agents and
gateway agent to build the essential platform for implementing the
synchronization. Figure (6) presents JADE GUI that represents the
RMA @emote Management Agent). Obviously, HostAgent_l,
HostAgent 2 and GateWayAgent are representing Multi-Agent
platform used by this proposal.

Figure-6: Agents are Joined the Platform - JADE GUI
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Clientl has used simple UML editor designed specifically for this test to

enter UML design, as it has been presented in figure (4). At the initial

stage the whole workspace has to be transfened over the web to all

members of the team.

UML workspace is transferred as XML-Schema that embedded within

the contents of AClMessage; this message is to be streamed out to the

GateWayAgent due to the fact that the web is not FlPA-compliant

platform. The transformation is done using CODEC packages shipped

withJADE kit.

Software Development UML T€am Viewer Over the Cloud Using Multi-Agent

Figure-7: HostAgent-l Broadcast initial UML workspace

to demonstrate the reaction of multi-Agent platform due to changes

occurred within the workspace, Clientl has allowed to invoke web

services (i.e., WebServ2) and add more attribute to class order, as it is
presented in figure (8). Also the corresponding )CvIL representation for
the change is presented within the same figure.

<class name="frer">
<instance-variab le>d iscount</instance-variab le>
<instance-method name=" WebServ2">

<url> http:/fl ocalhost:8080/tst/WebServ2 </url>

<instance-method>
</class name>

Figure- 8: UML changes and Corresponding XML

Order

Attribute:
dateRectived
price
discount

Methods:
WebSewl
WebServ2

at Clicntl Machinc
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Figure (9) presents the updating message from HostAgent_l to GatewayAgent.

7- Discussion
In this research all software developers who are working on the

same stage of software lifecycle can interact with other developers over
the enterprise, and it is up the participant developer to share; accept or
reject others' participation. The proposed system provides suppott to
make decisions based on collaborative efforts and knowledge
development among. developers. This proposal does not provile
knowledge evolution'scheme but it provides cornmon feel environment
where )C\4L based representation for the workspace is presented and
exchanged over the cloud. Multi-Agent here plays a crucial role in
abstracting collaboration on higher cognitive level. The presented model
still in need for more efforts to promote the integration to more
cognitive level, and behavioral interpretation is to be conceptualized
and integrated on that level.

8- Conclusions
1- )c\dl- representation can be used to integrate GASE (computer

Aided software Engineering) over cloud computing environment;
this is because it can used as an intermediate representation for
the versatile tools used to develop software.

Figure- 9: HostAgent_l Updating Team Workspace
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2- Software Agent terminolory can be deployed efficiently to
synchronize workspace due to the exploit of the socialization
property of the Agent platform. This is not a straight forward
usage due to the need for sophisticate ontology that covers the
domain of tools used to develop software.

3- Developing enterprise software system imposes new metrics of
the synchronization of the workspace due to the dynamic and
reconfiguration feature of this class of software.

4- Publishing software development tools on the cloud needs robust
standards to represent the constraints of the software development
cycle.
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ABSTRACT

A rcgiOnal‐scalc forecasting by nondivergcnt barotropic model was made to get
predictions Of、vind flcld and gcopotential height fleld to Middlc East rcgion.T、 、。
casc studics wcrc takcn into accOunt: 1」 anuary 2010 and l July 2010 at initial tiine
00 UTC(COOrdinatcd Univcrsal Timo.The modcl was integratcd fOr sevcn days.

Rcsults of l January case sho、 ved that thc modcl did not have a skill over the
domain of the intcgration, probably due to the crucial rolc of cOnvcction and

associated divergent inotiOns.A bettcr skill was noticcd on thc predictions Of l July

case,though the prcdiction is rcliablc within just 48 hours Furthcr cstimations of

mcan kinctic encrgy,mcan zonal kinetic cncrgン Ъ and mcan cddy kinctic energy on
both cascs、 vcrc inadc and discusscd.

INTRODUCTION
The barotropic model is of historical interest because it was used in the
first successful attempt at numerical weather prediction. In barohopic
almosphere the density is a function of pressure alone; therefore, ihe
dens_ity, temperature, and pressure surfaces are parallel; hence only one
level needs to be forecasted [l].
The vorticity equation can be written as:

*n */) - -({+ n (#.h - H# -H#l. ;,*X
0o 0o

- oYil (1)

Where f is the ielative vorticity, / is Coriolis parameter, u, v, w are
wind components in .r, y, and z directions, respectively; p is air density,
p is air pressure. This equation states that the rate of changing of the
sum of the absolute vorticity following the motion is given by the sum
of the three terms on the right, called the divergence term, the tilting or
twisting term, and the solenoidal term, respectively. The ordei of
magnitude analysis proves that the second and the third terms on the
right in this equation are suffrciently small so that they can be neglected
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for synoptic scale motion. Hence the vorticity equation may be rewritten

as:

*cr* fi=-G+rt(ff+!) Q)

The continuity equation for a homogeneous incompressible fluid,

simplifies to:

C+*?) = -y (3)

So that the vorticity equation (2) may be written as:

JL(ζ +r)= (ζ +r)(等
)

(4)

Ifthe flow is purely hoHzontal(w引 0),as iS the case for barotropic flow

in a nuid ofconstant depth,the divergence tellll vanishes in(4)and one

obtains thc barotropic vorticity equation[213]:

■
(ζ tt F)=0      (5)

which states that absolute vorticity is conserved following the horizontal

motion More generally,absolute vortiCity is conservcd for any fluid

layer in which the divergcnce of the horizontal wind vanishcs,without

the requirement thatthe flow be gcostrophic.For horizontal motion that

is nond市ergent, the now ield can rcpresented by a
streammnction ψ(χ,ソ)deflned so that the velocity components are

g市en郎 =―彎′υ=+響・The vorticiり ■`en g市en by
ξ=髪―券 =I普

十
現芦=▽

2ψ     (6)
Thus,the velocity fleld and the vorticity can both be represented in

terrns ofthe vanation ofthe single ζcalar ield ψ←,y),and equation(5)
can be wri"en as a prognostic cquation for vorticity in the follll[4]:

&72ψ =_し
.7(72ψ +F)   (7)

whereち =厖 ×7ψ お a nond市erge■ hoHzontal whd.Equation(7)

states that the local tendcncy of relat市 e vorticity is given by thc

advection ofabsolute vorticity.This equation can be solved numericaHy

to predict the evolution of stre赫 nction,and hcnce of the vorticity

and wind flelds.Since the flow in the mid‐ troposphere is onen nearly

nond市ergcnt on the synop● c scale,cquation(7)pro宙 dCS a surprisingly

good model for short‐ te.11l forecasts ofthe synoptic scale 500‐ hPa flow

neld.Equation(7)can be expressed as:

172ψ =器響 _響響―β響 (8)

(9)〓ψ
７∂
一洸 =ノ

(ψ,72ψ)_β 響

or simply [5],
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WheК β=影 狙dJお the J“obim operator whthお a common

ノ=」卜【Й+・ブーψ■■プ).(■ ,ブ +.-1,ノー1)~(ψιブ.1-ψり_1)・ (■ +.ブー■_■ノ)(10)
The usc ofthe nonlinear balancc cquation is ofgreat usenllness to c10sc

This equation defines the height field from the streamfunction, and
together with (9) constitutes a closed system from the evolution of the
barotropic nondivergent flow. Equation (1 l) represents actually a
nonlinear reverse balance law since it determines the geopotential
height from the wind field. The horizontal Laplacian can be
appro対 mated as[6]:

″ψ～     =島 ″

thc system[4]:

72θz=▽ .F7ψ +η鰐′紛

f:ξ′=―」L(2 ζI)一 :)(υ ξl)

(11)

(12)

The flnite differcncc folll1 0f the Laplacian is proportional to the

difference bemeen the valuc ofthc inction at the central point and thc

average value at the four surrounding grid points.

Properties ofthe Barotropic Flow

l.Parcel lnvariants

lt is straightfon″ ard to show that du五ng the evolution of a barotropic

nond市crgcnt flo、ら all po、vers of the absolutc vorticity are conserved

ub宙 ngthe n■d mou。.MuHpサ hg(5)by:辱 ~1 0ne obtd鰯

iξ■
-1焼
ζα=0                  (13)

■僣 =0          (14)
wherc亀 =ζ +r is the absolute vorticity.In the closed domain one
can then truck thc maxllnum and minimum values of the absolute

vorticity during the time integration of the nondivergent barotropic

model.

2.Domain lnvariants
The nondivergent barotropic flow conscrvcs a number of quantities,the

most important ofwhich arc known as the quadratic invariants.That is,

the mean squared absdute votttity and the mean kinetic energy per

unit mass.It should bc noted,howcveち that the domain avcragc of all

powers of the absolutc voracity rcmains invariant in this model.To

show this,(14)is written in flux follll as:

(15)

Upon the integration over a closed domain, one obtains:
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島景僣αχウ=鳥 ▽・(ラ僣)αχαノ=0

鼻』ら ξl αχdy=0
The kinetic energy can be obtained simply by the following equation:

a*= 
-n.v& + sz) (18)

where k - (u' + v2)/2 denotes the kinetic energy. Writing this
equation in a flux form and integrating it over a closed domain yields:

発ЛL kaχαy=0 (19)

The domain averaged squared vorticity and kinetic energy is generally
known as the barotropic model quadratic invariants.

Using the Nondivergent Barotropic Model
1. Site
An appropriate region which includes Middle East and lies in the range
(10.5'N45" N) of latitudes and (15" E-75" E) of longitudes was chosen
to apply the regional-scale nondivergent barotropic model. A grid cell
size of l.5o latitudes or longitudes was adopted.
2. Predictions of Wind Speed and Height Fields
The equations (9) and (1 l) can be used with appropriate boundary
conditions to obtain future predictions of wind field and height. The
treatment of the boundary conditions is very important to solve the
governing equations. The most important problem resulting from the
boundaries treatments is the contamination of the forecast by intemal
graviSr waves reflected into the domain from the boundaries. For the
barotropic nondivergent model, the boundary conditions specification
does not cause a significant problem because the intemal gravity waves
are not generated. In this case a cyclic continuity in the zonal direction
is imposed on the initial field and is maintained throughout the
integration by adding some extra grid points in the zonal direction. At
the north-south boundaries, different specifications may be applied. For
example one can use[7]:

ψ(χ,yB,t)=ψ O,yB,t。 ) (20)
Where B stands for boundary, and t, is the initial time. This equation is
used along the northern and southern boundaries.
3. Treatment of the Terms in the Predictive Equation
In order to avoid the generation of unbounded vorticity and kinetic
energy during the model integration, it is imperative that the integral
properties of the barotropic nondivergent model be conserved in the
finite difference analogues ofthe predictive equations.
The time differencing scheme used in this model is the Matsuno
backward which is computationally stable [8][9]. However, because of
its two step iterations, the scheme takes about twice as long as the leap-
frog. Generally, Matsuno scheme is not used for the integration of an

Thaer

(16)

(17)
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operational model, but is used periodically during model integrations to
suppress computational modes arising from the leap-frog scheme.
4. Initial Conditions
The finite difference form of the predictive equation (9) requires a
specification of an initial streamfunction field to start the forecast. This
is simply done through the solution of the following Poisson equation

[6]:

| = vzrlt = ?,-u=*= o

Given the wind components, f
difference formula:

lij =
u(i+L,j)-v(i-r, j) _ u(i, j+l)-u(i,j-t)

zLx zAx

(27)

is computed using the centered

(22)

Cyclic continuity is used in the east-west direction. Values at the
northem and southem boundaries are obtained using linear
extrapolation. The initial streamfunction field is then obtained as a
solution of (21) with boundary conditions. The vorticity is obtained
from the wind field using (22).
5. Framework of the Program
The codes were written in standard FORTRAN and were designed to
run on a range of workstations as well as on personal computers. The
codes of the model are separated in three main programs: INFIELD.for,
BARO.for, and BAROUT.foT each of which performs a specific job.
These programs run in logical sequence since output from one program
is used for subsequent program. The latter tfuee programs can be
summarized as in the block diagram in Figure (1).

Figure-l: Sequences ofexecution ofthe barotropic model

Case Studies
Two case studies were done to perform predictions of the wind field,
geopotential height, and some enerry invariants. The experiments were

Enter u. v fields on a regular array at one level

Run INFIELD to calculatc the initial strcamfunction

Run BARO to makethe

Run BAROUT to calculate wind component and
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performed using the basic data extracted from European Center for

iU"airr. Range Weather Forecast, ECMWF (ERA Interim data set) at

0O UTC for 700hPa upper wind level, on lst January, 2010 and lst July

2010. The domain consists of 41x24 grid points with grid size of 1.5o.

The mean depth of the fluid at 700hPa is taken as 3000m which means

it is typical for non-divergence level. The model is integrated for 7 days

with time step of 10 minutes. The predicted fields of wind speed and

height were drawn by using MATLAB program.

RESI]LTS AND DISCUSSION
Case Study of l't January 2010
Figure (2) and (3) depict the wind-geopotential height (+12 hour) maps

on lst January case of the actual and predicted fields, respectively.

Results showed that the nondivergent barotropic model did not have a
skill over the domain of the integration. The failure of this model in
simulating this case study appears to be due to the crucial role of
convection and associated divergent motions which is not taken into
account because the assumption of nondivergency.
Further computations were done for the invariants of kinetic energy

C*,zonal kinetic enerry (the kinetic energy of the mean zonal wind

obtained by averaging the component of the wind along a fixed
latitude), and the eddy kinetic enerry (kinetic energy- zonal kinetic
energy) as are shown in Figure (4).
Results of These entire invariants take the same trend with a maximum
values within 46 and 56 of January. This may belong to the impact of
the arrival of the low pressure system in these days.
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Figure‐ 2:Prcdictcd wind and height ields at 700 hPa on January lst 2010(12

UTC)
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Figure -4:Averages of kinetic energy, zonal kinetic energy, and eddy kinetic
energy ofthe period from I to 8 January 2010 at 12 hour prediction
intervals.

Case Study of l't Ju[ 2010
A Case study of I't July 2010 was also done based on the initial values
at 00 UTC. The results are shown in Figures (5-10). The prediction in
this case showed a better skill than those of January. However, the
predictions are satisfactory until3 July 2010.
The initialization process, which is included in the INFIELD.foT
program, made some modifications on the actual data. The main
function of the initialization process is to force the data to be
dynamically consistent with the model dynamics and to allow the model
to integrate forward in time with a minimum of noise and maximum
accuracy of the forecast. Hence, as considering the figure of the
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initialized fields ofwind speed and geopotential heights (Figure 5)' and

thenFigure(6)whichrepresentstheactualdatainthesametime'00
UTC, we can conclude the following points:

i. The initialization process that is made on the initial data may results

in some error which will gradually grow up through the subsequent

steps of integration. Hencsit is important to enhance and improve the

iniiiatization-process before going ahead in the integration over the

duration of Prediction time.

ii. The initialization process makes the wind directions smoother and in

more aligning than those in the original data (See Figure 5 and Figure

6). The same speaking is true for the other figures'

iii. rhe determination and application of boundary conditions, that are

carried out in this model, are not very accurate owing to the relatively

simple nature of this dynamic model which in turn may cause a

significant error.
nesritts of the computations of the invariants of kinetic energy, zonal

kinetic energy, anaiddy kinetic energy are depicted in Figure (11)' The

invariants increased slightly with time intervals. The obvious indication

in this figure is that thi kinetic enerry is about ten times less than the

kinetic eiergy in the January case. That was a result of the activity of
the energetic low pressure systems in winter.

A Regional-Scale Forecasting by Nondivergeni BarofioPic Model

Figure-5:Initial wind and geopotential height 700hPa chart on July 1,2010 at 00

UTC
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Figure-6:Actual wind and geopotential height 700hPa chart on July l,2010 at 00

UTC ⑭aSe On ECMWF dataseo

Figure-7:Predicted wind and gcopotential height 700hPa chart valid to July l,2010

at12 UTC
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Figure-8:Actual wind and gcopotential height 700hPa chart on」 uly l,2010 at 12

UTC(basc on ECMWF data sct)

Figurc‐ 9:Predicted wind and geopotential height 7α )hPa chart valid to July 2,2010

at00 UTC
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Figure‐ 10:Actual wind and geopotential height 700hPa chart on July 2,2010 at 00

UTC фaSe On ECMWF dataset)

Figure-I1: Averages of kinetic energy, zonal kinetic energy, and eddy kinetic
energy of the period from I to 8 July 2010 at 12 hour prediction intervals.

CONCLUSIONS
In this paper we have reviewed the Non-Divergent Barotropic Model
literature and applied this model for Middle East region for two sets of
initial values. Prediction of wind and geopotential heights at 700 hPa

level was achieved for l't January 2010 data set. The results revealed
that the model did not have a skill over the domain of the integration.
The failure of this model in simulating this case study appears to be due

to the crucial role of convection and associated divergent motions which
is not taken into account because the assumption of nondivergency.
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Further computations were done for the invariants of kinetic energy,

zonalkineticenerry'andtheeddykineticenerry.ResultsofThese
entire invariants take the same trend with maximum values within 4m

and 5h of January. This may belong to the impact of the arrival of the

low pressure systlm in these days. The same experiment was carried out

for 1'.t July 20i0 with fixing the other parameters. The prediction in this

case showed a better skill than those of January. However, the results

are affected significantly by the inialization process for the original

data, i.e. this process may generate small errors that could grow up

gradually through the subsequent steps of integration. Owing to the

ielatively simple nature of this dynamic model, the determination and

application of boundary conditions may be inaccurate which in tum
cause a significant error. Results of the computations of the invariants

of kinetic energy, zonal kinetic energy, and eddy kinetic energy show

that the invariants increased slightly with time intervals. Also, it was

found that the kinetic energy is about ten times less than the kinetic
energy in the January case. That was a result of the activity of the

energetic low pressure systems in winter.
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ABSTRACT
Iaboratory kit for measuring some chemical properties of water was prepared; this kit
included eight tests like pesticides, bacteria , chrome , cadmium , cyanide , iron ,
nitrate and nitrite and calcium and magnesium assay'

The la kit as a strip test contain all nec€ssary solutions for each test with preserved the

specialized of each test.

Al[ solutions was loaded on cellulosic filter paper with dimensions (5x5) mm known

sensitive zone, the concentration of intended element by color intensity and

comprised the result with color chart ofeach elements prepared for this purpose.

All tests spent 30-60 seconds to appear and progrcss the color, except the bacterial

assay needed 24-48 hrs to appear the final result.
The dip stick was so sensitive which reached to 0.01 Fg in some tests in addition to

this dip stick keep its activity for one month whine we keep it in dry and dark placc.
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♂ c力り`
1ごり ´響 ど■ 早響 ♂ 1コlL、

,鷺‖麹ら `´
,Lヽ
」 巧 Autoinhib■ors`

Jrォ 』1中 |♂ 」 οSわり ″ οゴ′力
“

ι岬出 ´ コ`ご 区 ■ lコI LLJVl

■ビロ1擬 ¬」ル″ε″りs′おSp,И″αらθ″αsp“ェメ|・|メl dLLll菫
リメ国|´零

`´
早響 ♂

lr_摯出1こLlル 6J」|り D″り7ag′′αたS■ 崎口 |

出 こ■●,VIこLl」■
`メ
|、Jヽ 日lJし

`ぃ
甲メ J■■山Jび■ ♂ 1・ 脚ヽ し

亀|メ|しギ .[3]Glutaminase″ 」しProte01yttcnη me♂ J́メ|ユ錮16い夕1

つ
‘



もぅJ」い、lJ、ゝJ
.tll !:JE l+l[J Chara sp., !.1- L U-Ixs fl \rr..l

.:lscYl ur"trl el r.-:ill LJIJII Lli cj:.ls j'o:_e;llijl-ill crts_/l ,t,,1..,1 Jl4JLJ|
.Charasp.,.,l- ! tls:-tr dD;ill ;!. O. 4+ $SJl

Ll.crll iiilJLjrlJr.ll
Ch ara qp.+rLit if9 .;,a.:

rr -o-XS cJ+.!J itr;.._p r-n Charasp. , .,1- | r eI&ll ipLtll il,,ll .Jt+ i o

Ll,n i rl . (JlJlt dryf i$iil a,i.ll 14] 4.iJJt tl+:t Di ry t+:lil g^ lst3t
;1-;l dll3J r.L'i.ll eLll+ "oy r.l. JiSl i."--= I Charasp. LJI ,.,1-L il;
utGl u,, .illi*^il flsi-,l+ alj*llell r 'qri;i i dlll + .olt ql 6^illlli-il.L,i
'o_.rl> a+.1q s_ir 6ls- qt' tsJ-Lli:-Ylr iljFll iJJ i i ilt*ill dirslt , ili,.:c

.o? 4

,.,t- Lrl r.r" iJtrilt &l$ll ua)tii-l
,+-Sll U.Y.ii."Yl

30.-'lt cJ*=ll - it t5] QJt c;,,,=Qfuqyqsp,.,l-l (-FiJl-il| ('3l+S}ll Uldij-l i
: qCtJ l-S LJ,Jii-Yl ++>t-l . Jrl /-ih r-tj_1,.1-.p

aJ., i 95 % js-i cj-dqYl ,.r. & l0 j ,+l-tll , iii o 0. rlA 250 4+l5l dr^: -1
/LSsr 70 i- "+_l \*"25 6-.rl_r= e+_,r+'Djl.1e ej.:[s tl$.i-tr i:$:30_60 6r.J Hj::I

. 4.tjst
t-,"tiJl cl^ ,J-IIX iig.: lJ iut ii;i./'o;3r 3000 a-_r-.b_F-r 

",-li:-Jl + i _ 2
riE.r 10 6r"l GS I -o_.r-lr 6000 ic'J*,t ;sr st * 44lx 4+j+jl .C iljt e:_*_r qAtl

crUJS. +,- urJii-Y qJtll .F+ c.rl-.p &)i Lii=-Jl u,.)i.i-l i:Lc JIJS3 i - j
.,_,1-Lll

\-,r+ JIJJI Ji+.ll tlrii-L 
-r-u.:..J1 

g^ u'-Ii3ll i-l ,r$lt dr=s:t u'-kLJr 6.+ - 4
. &tn *ail6Js.*. L,jE.fu.Lii u,.-L:.,*lt& Ln.,+ d.-.11"f40.0-.rl-r-

+_,,JS iF & 5 Lar+, :,J.'ti t+* eJJ l;-tjl Jl J.i^lt etJl g. & 2, iJ..t_ 5

€-r; cC$lt
.j$-r. i-r,fJ.-,ll eiFll 6^+ . d^-ill 6.i rlsi*L I cl. i dj o$+t.,rc j-r.-..11 tur

。(1)戸」6J"ξ 区 ,-rL:*lt,slc dJ.-.ll J$r^ll 6tl> r+_*

JJヨ|¨ЖLⅥl.tt*itt.:,tS+.] I 6 6,!sllg11qy$.

26

げヽ口1型|。出メ:卜亀り‐



2013`6ユロ|`24｀1^ ‖ ,ヽ^L』 r」L`!^

分`●
"ヴ
′」IJ`ち idl(GC‐Mass)Gas Chromato〔夢lphy―Mass J_… 1

Fourierメぃ Jヽミ11戸 `・
1｀く`J♪劇 `1ヽLll… u」l己≦メ|こり|

り|ユ|♂ 麹」lJ≦メ|こ |夕 |・分J"挙Ш (FΠRntransfollllation lntared
.  り

1

♂日|び執艶囃|
‐:砕区J6]Ⅲメぃい働α″αSp.゛ユひコ」16Kメ|“ゝ島ぃ

ま ψJ■ メ 10001‐…メリ」‐ 6Jメ ひ″“ら"む
」16週|ぃ が,50 ojリ

び 」`〆 J)枷 劇メ い シ ´ L■ `,■ ひ峰 JЁ口l●メ ごLメ 贔 oし ι 500
♂,ttu 24リン ‐メメ出 lち!)ヽメエごメlJ勇 ご́藤 L`」 Shaker
ヴメ メ

|。メ |うヽJ´ メ 」υい IⅢ U■ び lJlこ j,´ てチ メ JJJl独 響 ●メ |

ヴJI`嘔 1中 ´ ■
LJり|工lJ♂り |にい 国 島 103」

“

ふ /6JJ 2000 t理

地うタリ
…
岬́|ゴ
織
い宣1諜ご擦

1,)がい
`J≦
gilし ご

日 し♂♪
●|のrasp.、上 コ J¨ Jミ■・Jメ リ ュ■ 出 戸
.“L―瀕 ι /がル (1.5,2,2.5

:ヽメ■ユ1こlJ｀1び■」もき,

貯癬鵡 笛懲1竃喫際ζr釧諸翻話賓u北
37●Jナ ヽジJコ■Lヽ■ tもメも MaccOnkcy agar L」 許

`ツ
_メ|…

年 ‐ 銘 ヨも■ 」Vitek‐ 2 compact jヽ Pυ → 饉 出 6yメ l“ 戸.tL24 6」プr
Membrane Filter ttNミθ″dο″οИ寝

“

曜」nοSa、メ ヽ 出

".[7]dヽ

枷 こ

許 び メ
1亀りJ″・・・・ JJ●JメョL夢 0.45カ  《■ メ

`JJが

工」 ■technique

挙L戸.tL 246当卜37ヽ脚 出も■占リリ■L墨」Psa〃ο″ο″鉢αg針 L
コメlr二 '▲

`́°
μ2■♪ Lり|ぃ=‐ Catalyze,Oxidase― がヽ・ lⅢメ |

卿 |こ 1」 lゝⅢ
´.[7]亀Jム スユ=己出 るェIJvitek… 2 compact j辱 袢 cメ■饉出

」ムⅢ 占Jり■ `・́・ Jヽびヽ●二 ■`ぶ Nutrient broth ヴ`=J`メ1♂
いしt■ もメコ|コ国1げり Lル ー 出 戸 t́L 246、も

°
β7ヽ♪

.理 P々鶏甲翠ヴぶ菖」群跳J::路筑〔瑞
0.5´り
=メ
|ゝいしヴ」しヽ メヽ⊆出卜→ヴメ郷|コ』lⅢメloJ島 Jゝ ぃヽ山

"L450.→
ン・Jメ喚0.3。り15仏 0」L塵ユ|,1・L“ュ.|ヴコ|、、」K4J卜 しJこ|ひ

.Muller Hhton agar L」 ひιlo_5脚 18]ひメ |こ脚 lJe… エ
L‐ 戸[9]LoКdana p』 6"ョlⅢ)が｀■出」̀ =Lヴヵ農■夢■―
`辞ォ ■滲」|♂1岬|が t`tⅢけリリL」‐ 許井 9カ 井 出

.むリリ盤い響メロコlt～」・メ中t～
襲 出しび国 l

C″αrasp。 ■ヽコ♂,」1び出L口1脚
」́・
|… lrLュ.=L24洲ゝ Escた″′ο力たcοハメヽ ●1丼L‐

脚出J菫 |`´ 1^JJcw eリユ (1, 15,2,2.5)j`力 0りαra sp.岬
■■興1辞しり出1い 1●」J.Jり1.エ リ■(155,17 165,17.5)JI墨興l
区 .■ (22,22,25.5,29.5)」 1■興 1辞 Lり 山 lr‖ ^,F"ヽ ‐ L48 JJナ

.(1)′ K・lξ



.tfl,'llr lJtJ chara sp., ;.1- L L,-!i:4 fl.liiJ
■ぅj」いュIJ=■Jυ

５

０

５

０

５

０

５

０

３

３

２

２

１

１

一■
ｒ
ヨ
ヨ
ｉ
ｔ
ｒ
（
Ｅ
Ｅ
）

■γ〔●‐

tL

占ノ■ ヽιノ静 .ヽ・ ι′静 γι′静 V.。

メ!メ !

Esθ力θr′θ乃ねθο″ りヽ■・い Chara sp.Ⅲ出 J」口 |ひ上 L』 1lL。キ‖姐国 1:1_陣

1,1.5)4JJIリ ポ ICみαrα sp.■上ユ υ坐魏_メ |メ 胡ぃ上Lリツ1占Lり 饉 |
ひ tL 48 J24」 ゝ ル 押 い 6J週|ム脚 |ひ Lり出 Ъ 詢 メ́ ´(,2,2.5

。(2)dtt ξ区社口 |

◆tLΥ〔■ L,磁‖麗ttu〔 A_■却|

50 123

ヽ国111鳳^井 どが lChara ψ.」ユψL贔メリ顔峰ヽ 出しびL,2‐榔
Escttarた乃た oοJiヽ脚

メ |メ|し声 が
ミヽ1・ 1ヽ tL 24」 光曖 sο″ぁ″ο″″ α″喀′″OSαりJが|メ 彙Stバ

■ ヽ `tL 48JJン ‐ ニロ 1辞JLj嘔 |い l●J。うし ル (19,21,17,24)」 |

。(3)d錨びtAq許(26.5,31,30,34.5,)」 ldっ

４。

３５

３。

２５

２。

１５

・０

５

０

■
ヽ
■
■
押

ヨ
■
■

（
Ｅ
Ｅ

）

■tLγ 〔■

■tL〔A_

占ノ静 ヽ占′静 .ヽ・ 占ノ″出Y占ノ″出Υ.・
メリ l

Psa励″ο郷 メヽ oい Charasp ttJメ |メL」 り錮 1仰 13‐榔
。αcrぇg′″οsα

一ヨ
ぅ
１
ヨ

一■
ォ

（
Ｅ



2013`6ユロ|`24゛ ヽ̂"

,1.5,2たJJI,  Cみα″αsp. 岬
tAS相』 |ひ tL 48」 24Jゝ メけヽ

,ヽ“こ“
」lr共 ‐

」エリツic口‐oりLl

dイ rlメ4(1`,25)

.(4)dいξ絆
…

|メリ の
卿 1脚L」占 1,

L;+ill iiLL +i c. Chara sp.,,.l- Ll Jr-Slt L-liiJt jrstJi d., .LLrJyl d.l-- e..-r:+(Js.:
P s eudomonas aerugino sa L--s;'6lJ

17 , ) LL 24 d\ ,"r:\ :inKlebsiellapneumoniae ! ,iSt c.,l ,.,iJ ir-jlu Ut

Jl ,',r .r il l+:!:ill i-r-,;.: d$lrjt ,'t- i.L. 48 uy "+ 
Ll + (20 , 17 ,lg ,

●tし Y`■ L・・1 ■tし ,^‐ L・・1
４０

３５

３。

２５

２。

１５

・０

５

０

{占′■L)が
'メ

1

。(5)」釧り区。■(25.5,28,28.5,33)
３５

３。

２５

２０

１５

・０

５

０

■
ヽ

コ
ヨ
゛
■
■
４

（
Ｅ
Ｅ

）

ti,Ltr.L?
I Lt- tA l.-.

ι′■ よ`′■ 1。 よ′■ ヽ′ハ マP
占

脚

.κたらsセ〃η″″″ο″ね′ヽメIJtt Chara sp.ヽ■」Jコl脚 岬 IⅢ」15‐‐
,1.5枷Jし 」パ 1働

“
ψ.Ⅲユげ遣Lメ lメ ぃ ヽい 調一 メ |

ぃtL 48,24」ゝ `ル脚呻甲 1ユしり山lJ出 メ́4(1`,2,2.5)
.(6)出♂区社口 |

29

y=46x+2245



? icl- I f &r .I.#tsll

1   1.5   2

邸
獅
許
認
鷲
刹
Ｅ５
「

.l+.ll {3JE 1+}-l Chua sp.,, J- L,Jalilq 
al 

rlr. "l

鶴 J工IJち

“

」

Kl eb sie Il aPne umoni ae li $J

o" tlJil &)i!iiIi- SIJE Chara sp. rJ-tl,Jr.Stt ,J-ti:-J i,J.#iiJl qltilt g-g :l-cl-lr+

patra、J年 よコ ||ゝ ξ ●Ⅲ■り|●|どLメ Lじ LIい」|れIJ』 ご出 d喝

― い い ■ 10カ唾 Y響」メ ヴJユ押 |メエJ“ J l10]獲喝
1:kょ JI、_日 1己11ム ハll t´ 1^ヽ■1・ .lJぃL出 二ヽ |」1山ljlメリlι´

一
日 -1ミ 1,“ 4‖

メ |口画 |ル メヽ |ふ 許 6J・・ 4●|メ リ 6tも い 岬
sChlorella minatissima sChlorellasp. sCaulerpaprdifera

勒 ψο″″HZ●″αル 」Dたクο″ ψ。 御 |口L日IJ &θ″ιルs″ alslsP.
ノ IsPaツagの siStαル ″ お   ン 副   押 し   Sargass″ ″   IsP.

」 も、|メ |ム■ 』´ L劇 リヽロ IJエリ♂ 1,岬|`ゝJ物″ ′あ ″ν″r勧″
伸 IJコlξ 山|メリも国1響|ご…渉=Jル1中 ヴ」IⅢ」|…
よ工|口」1亀bJ♂ 出喝。111ルメ卸1尋国ごいお JIヴゅ L～メロ|
塾 鋼1押 |」 JIメ 出K♂ |びい|“ メ ■
|メ  ヽ。いGοJa滋″加parietina ぃLヨ|」asc′JJarariaan脚′′ss′″

…

IJ

“

」|ぃ・
`聾
.[4]■ 6‐10J」岬 事 辞 LrヽLJ_Esc力θrた力滋θο″

与
"ル
神島ノJ神●3`いン 。二 い|夕 Yヽ響L」|じLd・ Jミ1-■ 1lL、ふ‖

出 嘔 甲 |・I JI・L山 LIり。山jLI Jヽ
“
魔響 二■ メ リ

`い“
J

Lメ ン げ■島 戸
J、い |。い |り■Lりし り 山■ 出 j国し 4島」J口 |

己LIが 山j饉1区 口` |・t≦ スJ三 り ●J■IJ phacOphtin,Chlorophylide

Jがメ ■ 」 神国 し 甲 |ヽメ 郷 6J・・ ^叩L甲 ■
^」
|し戸Lツ |●I JI`メ |

刈 りIBaCteriostaticい Lが色 LIん“■ン
出 り16。メ 」IⅢ 」|し■Lり |:Jkバ

増L」|… クよL ll.ヽく‖ ざ■ヘメLd1 4口 IJ』 ξ  LI・ 112]ゝJJ≦JI」)Bacteriocidal

.(2)」J却し(7)出ξ区働α″αSp.‐びも、|メ |

Чり手SJl

し,`Jlと
'メ

|

Chara sp.

(mm海L24■り■■ (mmμL48■≒鰤
占 /´L)メニメl (ι ′́ L)メリ l

1 2 2.5 1 2 2.5

Escherichia coli 15.5 16 17 17.5 22 24.5 25.5 29.5

P s eudo m onas aerugi n os a 16 21 24 26.5 30 34.5

Kl e b s i e I lap ne u m o n i ae e 17 20 21 23 25.5 28 28.5
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95
I H-3 a,7-methanoazulen-5 -ol,octahydro-3, 8, 8-trimethyl-6-

methylene.

108
](phenyhnethoxy)carbOnyl[1-L‐ ArgimneN2-

2‐Arginine,N2-carboxy,N2‐ bettl etter

119 Benzoic acid,2-amino,methyl ester

121 4-Hydroryheptanophenone

129 I -phenyl- I -penten-5-ol

135 Phenol,2,4,6{rimethyl

157 1 H-Indene,3-(bromomethyl)- l, I dimethyl

173
Acetic acid,3{6,6-dimethyl-2-methylenecyclohex-3-

enylidene)- l -methylbutyl ester .
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ABSTRACT

監 :朧穆 )1窯∬ 硝 邪
t講
:」高
)dabttC Patienも ぃ e2The n耐 騨叩
)nOn SmOkers who visited the specialized

l翼諸出冒T器晟∫芳7躙 nStttガ謂:孟剛 .

σ.B.G)was measured for both groups.The results indicated an increase above the
nollllal level for σ.BoG)in the SmOker gЮup when compared with non smoking
gЮup.The level of hemoglobin(Hb)and Packed celi volume cCV%)and
Ettthrocyte sedimentation rate coS.助 mm/hr were measured for both gЮ ups and the
result showed signincant increase(P<0.05)for eaCh index m)and ccV%)and
decease in the(E.S.R)value Of Smokers than non smokerso we concluded fbm this

study that smoking has led to arise in levels of KHbAlc%),and the level of fasting

glucose in the flrst group compared with the second group ,and this related to the

glucose intolerance and posidve relationship be●〃een the high KHbAlc%)and fasting
blood glucose in the flrst group when compared with the second group.

桂 刈 |
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―

|・』 ひ (2ml)が
ミヽtJ戸 嵐1｀く

`(29)
F夕
o,」IJ』メリ|｀ い (lgm)■lヽ (drabkin solution)´ lJ・ Jメコ タム

“potassium ferric)ヴ鯛」lFJりIⅢい ぃ (0.05 gm)」 (SOdium bicarbOnate)
(ES⊃メ |・J`ヽメ学ロメ」―♂手』≦J.(30)メロ|,tAllひ メぃ (cyanide
あL」||ヽ リム

`戸
」(triSOdium citrate)り刈lt メヽ|`い・ 出一 J工鋼■

中 |ンロi・』Jリメ_コ■』ヽ (17)メ鋼 |・口|いメひ(38gm)●|ヽ
社脚 |ン」leJ」■メ■いココ (micrOhematocrit)も メ 出■l eCV%)
microhematOcrit)J口 |をメ |りЬヴリ lo」コ IJ.ぃ が` 釧■出ЬりOcv%)ひ♂L5」X磁
詰ぷ端出苫買:霞壼pl協l翼棋

¨」淵 猟 城 謂 蠅 Ⅷ 疱
1

σndepCndent→ anaple T‐tesつ コ1ま ■ヽIJ」|`ッ ‐̂ヽぃ 亀り1劇 T― testり

“

|

露|」電賀笛ど丁0説.ピ」高旗iお胤求e鳳 ;

・ ´押 iがlψメ lみ許いJ典

(12.40±0.71nlmo1/L)」出|こり」|ヴメ
r」|“二(F.B.S)orヽ■・ 出力毎日|`メ嘔

に4 1ELO.“ mdP(留
:此鰹覧湛

榔lを押い蹴L脚 |こ慶(P<o.05)…山uもり出|こJ≦

“
メ押|`井ひep.oっこ蝋 ぎ、1冠蹟」:齢山メ1
‐ ンむ亀JL(%6.14■0.23)● ま́し出いココ|こメ|ヴ脚 1(_ン

`」
メロ |

。(%5.32± 0.18)こ

“

ム●Allメ ひ
“
■Jこメ|ヴ脚 |
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‐:G【bgm/dl)醜りヽ 鸞゙ |メ」
|メ」|…メ いが押 |メメいぃご "し井 LL」 `(2)め J,コ1碑
♂□|こメ|ヴメ lι‐ナt～ どだjL(14.

.Φ≦005mも
'L´ `JLぃ

工 160■
O.22H●がこ▲」l伊 誓ユコ|こ」
メゝ (12.91ELO。 18)諄塾 ユ|メ ひ
‐:ecv%)メ」||」|`ヽがぉ

ヴメ」|じ出メ メ lr」16Lメ ドS小“ξ "しLJ`(2)´りJリユJIメ■
諄 」|メ い■日lt押 | ど亀」L(46.05±0.78)が日 |●いご□|こメ|

.e≦0.05)ヽJ畠い
`JLぃ
」L(40。 63■ 0.50)

:̈GoS.R mm/h)メ」||」|●り 1押づ:JL
諄 」|い ご□|こメ|ヴロ ic‐メ メ |・』Gヽメ学り 出Иlムふ 二́lt

が エリ(30.45±3.30)諄ユ」|_″ιとい尋□lt押 l♂ 亀りLL(16。 6■2.51)
■□|を押 |ど 亀りL JJゝlt脚 lξ (p≦0.05)`」Ⅲぃ工 →卜 ´1こミ増|

。(2)´り」り、

げ国メl_メ」1`‐ゝ(F.BoSmmo1/L)ごい」:メ」l`メー (MttSE)凸y__J:1¨い
。が 日 lメ」●卜 」1ひ .t:-.p 6J lc%

Patients group NO. of patients Fasting blood sugar
mmoL/L

HbAlc%

Diabetic smoker 45 12.40■O.71a 6.14± 0。23a
Diabetic non smoker 60 11.41±0.62 5.320。 18

.(P釦 05FrJ- di.. '''-'r OIL --lt .1-r- "|-9i-;u;1J-:- =
( M+SE) uJiI t u.\ + cjr.ll cE.s = d'll

4bi-:.ll -,^Jl dl ciilS r+s : 6Hbgm/dl) ixrJSJ.Jdt(MrSE)oy-r-. e;r, :2-dJp+
cr. sJ$l 33,tlt g-f-lt L.,a3.dJ (ESR mmol/h) .rr.ll dll c.LJS L!-. . Ji db-.r (pCV%)

漁井

.Jrdiill ;a, Orriir"ll

げ "ヽも■““
●メ占洒=a

( M*SE) .r-!ilt lt-rlt * cl:.-.ll &; = l.jlll

いぽいljメメ1戸びe<QOつ鑑ござ悠ぶ雌鵬山|メ」lξ ら`r_411-日|メ|ひ 許
ξぽい |“郷 |`井 ♂ 6当j出 Jヽ諄3L郷 Jゝ ぃJ(3.3‐ 6。 lmmo1/L)
凛卦押 |`■“」(12.40ELO。 711nmo1/L)oい」|い ご□|こメ|ヴロ |♂ッ
醜」Stン ●I JI(3,4)へ』 j饉ILど ♂||工J(6。 14± 0。23)(口)Alc%)_丼劇 |

Ⅲ こ
LJ● |こ戸 」Jr」|ど うJ乳夕螢|ル こLJど Ⅲ り亀:た り (HbAlC%)

礼13306J詞 6リセ■」|ひとS■,(88.8mg/dl)JI(75。 8 mg/dl)ぃ ♂い」1_メロ|
oい Lど L■L【 1́18J出≦

(8。 14%)JI(5。3%)ひ ∈LAlc)こLJI JI`JL
郷 |(勢メ 早́し(>7.2mmoyL)♂い」|うメメ |こLJ JI(5)出

`ぃ
oメ

リ|ぅ巳IL♂ ふ 。ぃ 」|い (15%)31沖 "いン 2H ξ αttAl吃7%)
3́エ ハ lし ご国|こメ|ヴ脚 lι‐ンひ諄 L」 |●<15%)【 1́‐ 静 l♪ ξ (7)
=パ

ニ」l jJ≦メ じJユロ́J(HbAlc)ぃ 1+卜」
“
亀光 さ分 J。コl LLナ」|「いくし。(50)

いっ■□|を押 |ぃ メリ JⅥ t押lξ ♂り ljメメ |こL」 J`♂口 |

Patients group NO.of
patients

Hbgゴ dl PCV% E.S.Rmm/h

Diabetic smoker 45 14.60±0.228 46.05■ 0。78a 16.60±2.51a
Diabetic non smoker 60 12.91■ O.81 40.63±0.58 30.45± 3.30

P鋼 .05
`―

`´
｀`1む
=
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(8)4二」 LAl錮ふ |ゝJ(hyperinsulinem髭ぅ e」|ひ こ出Ⅲ 1``JLユ こLJび 毎
メ ♂ 亀JL o■贔」|♂ (133.36±23.45 mg/dり FJ i´卦

`井“
ひ "しL」

(6)ら
」ヽ
FりJIり■≦ロ

ス・^ミ

“

●All oL´Yl ξ
』ムJ`(8695■ 19.32 mg/dl)小ユ」|

LI♪ Ⅲ 。(25■3)BMI絆 」
押
|も い 一 諄 む 」し`む

出 6・Alじ通 ｀し メ |

JI J二|口 ごⅢ lゝJ(0.256)HbAlc%リ ピJ■」ljメメ lJ、 ^ぃ 」轡→1亀光
♂」IJ〕L。 (F0338)HbAlcり FBGぃ も,コIJし ‖IJ」J`1・―・ 工 (6)
こメ|ヴメ」|“ムンLン_♂ (Hb gnプ dl)c」|ロニtJヽ。̂♂ ‖LLJ』ふ´
リメ』ひ(156± 0.4g/1)」Ⅲ  FJ Ⅲ・ミひ

‖しLJ(23)」■‐J`0■ぬ」|ぃ♂口|
(137■04g/1)“ ユ」|・LiJひ 」 (152EL0 5 g/1)小・ Allメ ど 亀りL^ヨ |

とい c,Lふ 0メ」コ |い ぅ|あ |も。ヽ j Jlメ |エリ (133± 0.5g/1)ロニ SAll_"♂ 亀J島
JIJ二 I JIム錮 Jヴ・ 夕 t“ (CarbOXyhemoglobin)oメ 0■ )甲 。」・二 |り ι■」 1
脚 |“ 脚 FJい

ニ ミ

`メ“
こ
LJ」 J■J02甲 J」りゝ FJロ ニ t3υエ

ひ FJ ι路ぶ夕■ りυ
～
Je出 ロリメ J工1ひ ‖しLJ(15)Jい K02ξ 出 」 |

(14.8■ 1 0gnノdl)ぃ・All_"♂亀」畠(15.2± 1 0gnプdり o■ 釧`凄ヽ
“

it・yl

J二ILど い J島 ♂出」.ぃ 」 |けJミ ■ッ|ひ 亀井 “メ
|ス 二ヽ `ツ ILj〕口 |●I JIちJ出lJ

諄 ●Allひ ♂ 」|こメ |ヴ脚 |(‐ナ ひ (Hb)Ⅲ Ⅲ 並 〆 Lり ひ (22)JI
ヴJ■」!‐ン い (1465± 1 48 gJdl)3Jコ|む 亀J島 (16.26± 1.96 gJdl)
｀しJひ J価 躙 しこパ・ Allじ」(Hb)評 6JoJ』,`諄=●Allメ い ♂出|こメ |

(PCV%)評  ひ こLJ1 1・ Jメ ♂島 ひ 諄  』」( 16.38± 1.43gnプdl)
諄 ヨ|_"♂ 亀りLひム」|い ご口|こメ|ジメ」|‐ンひ (4605±078)
Ⅲ J`J工 lc´ ちヽ j“Jヴ。メ(HbgJdl)|」 ldニミ

`メ
嘔も、うol。 (40.63± 0.58)

ど いま」|ひ ご国lCO LいJ工 02`JⅢ び 出 J」loコ|“脚 メ IF」 |
い 」|も上 Jぃ (14)ひ」 区 .(25)eCV%)ス■ 3、うJ国いリンロIFJ Ⅲ メ

部
・
温 J}怖 蠅 出

j歯
“

嘔郷 増 Jメヽ csmOhng hη
"中 い 」

`ツ

|い
(2.18±0.68)JJメJ

蠍 .麓 鵞品刹 珊0.31gttdl)小ヨ|ュ■ど亀りL`rメ |

(31)ヽl tAI.OICmOcOncentration)r」 lj`JもヽぅJlo男 PCV%J Hbも ヽj● 1
い ●411メしご亀J島 ひム」IJ→JIい い蜘 1評 ξ (P<0.01)‖しLJ

ζ撤 穏:難製簿11‖現進習苫η■3.2)Jム」 |_藤 JJ｀ 出` o国|あ
ナ」I F」I Jリメ  中 j J―  評  ぃ  (P<0.05)…  6■ j
壕=J主
Sち ●メミヽ 出

"ぃ
コ 」|こメ |ヴメ |(‐ン ♂ (30.45±330-/h)CSR)

Gヽメ_も、j」|じ
"い
J出ムuい ●b(16.6圭 2.51ntwЪ)●ム●All ξ

口 JbF」 “Jり≦ 社 メ 1山lk」ツ1山 Lヽぃ Jゅ ヴ」し た メ コ |ふ ♂ ぃ 勇 メ 1

い‐ ど ,日|・」IJリメ
`1“

‖
=ヽぅま ぃ ヵ鯛ulこLJ d鋼 ]`ニロ |

」区 .(18,19,20)ESR評 鯛夕 Lど口 I JIい ひ ≒タリこツlⅢ び却 |

`J工
●メニルJど 亀りL。 ■ ョ |メ

“

島 メ lξ (40.63±0.58)pcv%几 亭 ♂ よ J
Hbgrゴdl,PcV)～こ」(ESR)ス■ ●鯛げ≦。■■■り|。おJd喝 (ESR)とLり|“J
中 い」ESR評 ごりひ Ĺ工 eCV2せ

ょ 躊

=tttil雛

J≦ ESR● ´●L・仏 とfJ`(21)k申 」 こ
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ォ リメ」IJヽコloメ J ESR Jヽ響出IFJIど 亀りt」l。こ 諄 ,ぃ」lξ ん出タ
。(0-30)>50」 (0‐20)<50o国 l。 J́`(0‐ 20)>50,(0‐ 15)(<50)

●L嘔L討 l

こメlジメコ1許 ン t～ ひ (PCV%)がい |≦
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りヽ
"JI戸

こL」 -1
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郷 |ぃメも■Jもメ」11,¨ .■lJ♂■」|うメ」glこLJl d'1メ

～
ツ1亀 」ゝ1_2

■」1●IJぃ」|_藤 ぼ亀Jム`いコltメ‐ ♂ (0335)HbAlc%
JJ。 」Je」lξ メロ |`_Ⅲ」げ嘔 し藤りHbAlc%脚 |のメ ニJ～メ |

‖回 L“ Lり10S｀ な ■ -6り」序 リメ 』 1・
`ミ
^‖ もぃ
yl
蓼ゝ
`“
J中 ♂
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C‐react市c protein)cL・
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。(alpha 2‐ macroglobulin」
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2013/6/26こ勘 Jメむメ‐2013/4/23.・ .ヽⅢ諄 むメ

ABSTRACT
50 Srap″′οω

“
な 。″″お おOlates and 33勧″″ωσοぉ spp oヽlates were

cOncctcd from clinical satnples includcd:bum and wound swabs and uHne and b100d

samplcs.The scnsitivity of isolatcs to TeicoPlanin and Vancomycin was tested by disk

dimusion method,and thc rcsulも showcd that 7 St甲り 1。οοσσ
“
α
“
″
`な
iS01ates(14

%)WerC rcsistant to van∞ mycin,and 9 EttracOσ Oな spp isOlatcs(27.2%)were
reJstant to van∞ mycin.On thc oulcr hand,JI Sゅ″′οωοσ

“
α″οぉ もOlatcs were

scnslivc to Tcたoplaninc and 3勧 ″″ω
““
spp imiates(90/oD WCrC res、 tant to

teicoplanin Thc rangc ofthe minimum inhibitory conccntrations of Vancomycin were

(16‐512μ」mり and“-512 μghり hS′ψ″′οωοοtt α″″
`“
arグ 助た″σοοOtt spp

isolates respcct市 ely Results of DNA extracJon from Vancomycin resistant is。 lates
,showcd that somc isolates havc onc plasmid band.The detection ofッ α″gencs by PCR
showed that JlヽOlttcs of St"りあ

“
οσtt α″″′パ and D,た raωο

`ぉ
spp with MICs≧

(64)μg/ml had,磁 genotypc resistan∝ ,whilc“o clinical isolate with MIC(32)
ltg/ml had ναηB gcnotype resistance
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:fJiiElr DNA df.4
-:LlcLr fsiseplanin j Vancomycin c9:l-"a,"1 LrU.ll i, nS+ll crYlll U" cj-rt i
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pgp lrjii dLr3.4 vonB lvonA ,3Ui+ iP Li.iSll.s

,rr Ol-," t-S L-l-plt dJYjc q+ vanB J vanA 6UFl iiJ{iJl i1-}ll G:t.rJl d,J,6il
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0^ d. \'or-r (50) ,+ {J;rlJl (8.5) s++rJ+dl d-,,11 9: 6...n Go taq reaction
j$-r+ a+-,'!t .t++ririll Jcljll iiL:Ytr Go Taq DNA polymeras"'.-/Jl p:!
r)-r ,rL (3) r dTTP r dCTP .r dGTP I dATP r-r. d6! .)Yy + (400)

6-r Ll.+-r (Nuclease Free Water) r'JJ-- ,.r" dil-. r+- Jl 'ljiL:lr MgCl2rr
, i-L5ll c.,l J.i el-pl d . dL"&Yl O+l i(20 -)d liii. I 6jlJt q]-;;L, lrS
dJ+l .U2],j,! el; L ,=r-- vanB ,,l,oJJls I llqf 't-. 

t- * vanA;g+lt oc g '-lx
4.:rJEi Dr-i. O^ L!--!il 'til .+ pCl L'-+ d j-,,ttSYt pa {si,rlLr.Jdll dFJIll
i.r e" tu-tti.lt iicr.'r-tl +ilt 4+.)+ll d--. !l J:!$ f,lt q+-illt 6Ji i$l J.' J

.qieL:ill eilJi c. d=llJ L}.,i.".ll s-+-ll d$ll rjJl
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qlfilt$ Staphylococcus spp. t+-,1iS1,:JlJF,i-." cr xJ.i r 'nU,24 'o:-.1 ";37
oll.Ll.=i. 19+j fl.,,li cJli i-.i,-3 , i-clJ5, !:--..1 , elJ3 r i-Lij.. iJ.3-l lAJi.i
pl.,,;rS 6!a &*-Jt fl r-Jt 4;.;6;-ll L,-.-nl xl.l . ii;-; dll ijL:. drlJ.'i..-!l
I I nsf d.ll '+i. J 6ilJ3, l:-A r al-.15 6-Jl i-rrJ.J ,:, Ijl i-,r!iic. r+3j t+)ti
Enterococcus spp. $s! q,;lg ul. [8] qp ,tv,."-s Staphylococcus spp.

iJ3J. dt-,L"}+ WY-r.f g-gSlt t-r-l-r^ll ,-r"'.1:.,. ot-.. 19;16+-ll L'--ill J+l $i
tjs-+.'' x}-r , 6tr3l ds;,r.:' ,l Ll+l arui. r;.++ ,l i:2i. r;r-6 !}i \pl+ rlr
JlllJ.-,J .,lc c.,U,",.11 3-tj :-13 ol..1 +Jl i:j. * s 7l1i ;JJ,U i.r-.. J.6-ui &),
iil-i,i rl5 -o_.,19i-- c.rlJ-,i." ,JS.i 

"Jr 
.L-Jl lrA .,lc ir.tjll \ril, e.J-+ cr-+ts . Ej

I-J slc i-i'- \FlJF,i-". dJ 
'+-L 
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［
♂
昴
一四
正

Pmol
bp-liill r-e Urt+tl C,

5'-3' t-s,tl+ll La

12708 t7 GGGAAAACGACAATTCC voaA-F
1

1890 18900 t1 GTACAATCCCCCCGTA R

1250 12513 AAGCTATCCAACAACCCATC vanB-F
2

1160 11664 CCCACAATCAAATCATCCTC R
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ABSTRACT
This study was carried out , the effect of external magnetic fields on some different

seeds varieties at the Department of field applications - Research Center and water
laboratories - the Department of Environment and Water Technology on seeds of
com Zea mays L. , wheat fungal infer,td Triticum aestivium and rRosa sp . for the
spring season 2012 . Used magnetic system which manufactured by employees of
the department conducted the magnetization process seeds and strongly magnetic
fixed at 2500 gauss where each experiment included five levels of magnetization
seeds and for diflerent time periods (0, lD, 1,2, 3) hour . The rcsults indicate that
magnetic treatment of seeds has led to improved plant phenotypic and physiological
characteristics in activation seeds by measuring the percentage of germination and
the length of the stem . the best period to expose the seeds ofthe magretic field at
the time two to three hours for maize and wheat seed at the time one and three hours
either seeds Rosa sp. were at the time Two hours.
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ABSTRACT

This study is curried out to Detect the effect ofadding the Chemical fertilizing
Ultrasol Magnum (NPK) and the biofertilizing of Trichoderma harzianum in-
dividually and interaction on the growth of cowpea planl (Vigna Sinensis) .

The results of the study has showen that adding chemical fertilizing Ultrasol
Magnum (NPK) to set her with the bio fertilizing T.harzianum in T4 interaction
has gave best result.It has been noticed the measure ofthe plant features which
are plant length( cm ), dried weight for green and root group( gm).Wend 2,tcm ,
0.819,0.289 ) respectively. which were higher than the results in other Treatments.

Moreover , adding chemicall fertilizing of Ultrasol Magnum(NPK) indiv-
idually in T2 Treatment caused significant increasing in the plant features and
growth from control treatment Tl which reachd (19.5cm,0.71g , 0.2109)
Respectively. The same as Treatment T3 which was adding that biofertilizing
T.harzianum individually that exceeded tha comparative trcaunent as well as T2

and T3.
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ABSTRACT
During thc past centuries dcscHbcd many ofthc herbs and plants Milk― gcncrating lt

was among these herbs fennel seeds(SWeet bean)As rcportcd by the prescHption of

hcrbd mcdicine practitioners in many parts ofthe woJd.Therefore,shcd lght on the

effect of femel J%′″た″ル″νzJgara plant gcncrating in the malnmary gland when l

cffcct on thc hormonal lcvcl ofeStrogen,Progestcronc and Prolactin)。 fthe female

rats ofthe three phyJdoJcal situations cI」 n,Pregnant and lac● 6ng)ratS..Used

(90)rat spraguc‐ Dawicy and divided into thr∝ groups kcy crirgins,Prcgnant and

Lactaing).Each group includes(30)animd,given hcr thc fruた of a plant in
cOncentration of(5%and 10%)ofthe daily diet for a pcnod of(10 and 20)day eXCCpt

control groups had takcn animal feed,then we uscd lmmunoc_C assay to mcasure

thc hol‖=onal level cstrOgcn,Progestcron and Prolactin)in bl∞ d scrum aner(lo)
and(20)dayS.ShOw that increase in thdr honnones csmgen,PrOgesteЮ ne and
pЮlacin)of(Virgins,prcgnant and lactating)rats Lヽ givcs an indicadon that the

sccds of a plant fennel of both∞ n∝nmtiOn Of(5%and 10%)for"O terrns(10 and
20)dayS Of a clcar impact on the gro漱 h and development ofhc mallamary glands of
宙rgins rats,in addition thc trcatcd with∞ n∝ntration(10%)fOr a pCHod ofc20)days
stimulating and morc strong diuretic milk for prcgnant and lactating rats than in

virgins was poorly,thereforc this lneans that thc fruit ofthe plant fennel conccntration

(10%)。f the daily dict for a pe」 od of(20)dayS pOSSiblc usc a diurctic for milk and
othcr concentrations to lncrease thc chancc of 8Fo南 h and dcvclopment of thc
mammary glands

…

l

Ⅲ上Ⅵ・ユι=レエ`=ら
.型 6“ d=」ち■ユゝひヽヽ‐1.‐こ二 J』loリメ1ト

●
“
6… ♂ J。工■■■Lり ‐ げ JtM J手 ひ

`押
l(■La」 こt´もこ●さくJレ己山〉脚 l御 |い

経獅撼憾ね 、7町≧淋遡
J`」→‐り静dコーJSpragmiデ

lJttkl鎮
杭J

%5"`漁 (ル J)リロ |～出 IJb b■ 甲 こ■d`Jメ く30)と螂 L´ ‐ ぶ (c■ン 」出 l分

だШ 露電器(M洲ビ1躍冒ガ買覇[徴」」oJメ‐り 1,ぃ,ルⅥ
"メ
)卿 I

Ⅲ 」l d16鼻 J"|メ ン ♂嘔 1ゝ J.`‐ 1‐ ■メ IJユlメ|,`」コ lJЬ」 ヽ ぃ 」 |`´」 も 出

J,メl出Yへ岬1」|り」」́ Lメ
～
ぅよ rn´ ェ(■めら押 |

4“

`二“
出1

もメ
～
J焦 I Ⅲ l山 1も ■1メ1」 ■lコ!い

“

甲 IJ』』1亀 l♪ 」
も い メIJ挙メ |ひ →」 |ぃ こも .|コ』JIコし゛口 ILり´ J中,い o6J“ Ⅲ

"■日16J■コ1.力|メyぃ ゃ」|●=出 ♂l,d』」lξ "ШI`■|メ1珈』14り」l
ヴ
」lJ Fο′″σ″ル″ ッ

“

:解rc(Jl^・)3メ」 11'ヽ lJ“ ″■ こ́ J.[1]ご,コIG″り

63



J与JI出3Y亀』 |●ヨ|´ Fο
“
た
“
ル″″を″ (メ

調 1)亀口 11■ 1画」り♪ J出 ●リヅ Ll´

詢 ,こ」り出|

鵬ぜ潔酬習mi響幣獣撼ぃ増」lり■ぶひ′L`いメび|メ1■ピぃも脚も」り1響1岬1喘盤湾赳蝋洲
嗅 口IJり釦 |´ ン JIⅢ O■ [4]望回 つヨ |ス■■ 1」』」 |ぃ J“dl d」 」

.[8J7,6J5]も ‐`■1'■ りJ=』 り
“
・ ・ lJヽ国1_こ 刈 Jヽ■訓 」 "^JI

Mammary gland毎騨16」 |

ぃ律K“ ,メ 」こLヽ 6ヽメ|マⅢ 』ゝ`J嶼|♂ )“ い メ `｀却 |も」1

な_ぃぃf騨ず。す檀穏吉Jポ」瞥盟|

…

l′ |^ヤ
`A市eolar un■ ‐

3ヽりい 0メ綺げ■」 dも Lobules 61^―|

ぃ ,」1ど Dense connective tissue■Nil口|。国1もゞ´コ1い‐ "
鯛 」 l Tubu10_a市 eolar毎蒟 仰 Jい ぶ ‐ 。Adやose tiSSueひJc押 1

編躍 1暮F』鳳遼Ⅷ留=ぶ意鵡濯|

●oこJご」|“Jこ_声いい」Nipple cistemな国|ごメー♂学」●|」・[11;10]
.[12]畢興は国l♂

“
謳 めメ

Mammary development与騨15」1測■

い J`J“υツ|´ ´ J♂鼻 りlL)“ JL"出 )`♂ |`ヽメ |‐ こツ1い ヽコ |る」 |

も。ヽりl‐ Morphologic devdopmentご 団 |いりμ 酵`y♂
1榔l」・ ^り 1

脚 1社ン 」Pube町 と脚 1社ン :い

“

■ 占●エ ン ♂ t4il J`POstnatal

山Lメ メ |」い し工 もい´ わ聟 凸ヽ 即` |“出|りJ墨 01]`Pregnancy

ヴ
」1勢ヨ |■|こ‖ erOgesterone●鼻 Jメl J Esttadiolこか Jじ四

y)も Jヽル 1`

.[131ひ」||ゝ ひ」Jl・勇

贔
『『
出拙∬罫留樟翻冒tミ恵漁 壼留

1

SystemicもJぃ J^^ヽ 工 ちメ中 』島 J`マ出 6」1`… よ ■‐ッ もメ響
るoゞ」|_け●メ|り中 JIコ贔Yヽ けり|ひヽ 1ヽ3い ,`endOCrind control
J♂ 留 |」Ⅲ  LI`も撃 lも』 び タ リ_声 J錮‐ 亀Jヽ コ 16」 |こⅢ ヴ攣

区 .[14]

.[16;15],1｀ ら1｀■Jもい‐1』■Jlひ1メ1山i脚 "い `♂口。中■
Hornlonal control●しりJ16Jヽ」1

Estrogen“襲解渤 JI Estradiolめ ●・い |

胤誡省たバロ家乳ゴ躍濠Ъ滞 子淵1

Ⅲいうメ `Jヨ13メ´ .Adrend co■ices U`♪
Ⅵ3」;もメ ぃ "|、り‐ 挙

ヽ」lり,」 ヽ脚1出メリ|ヽ1メ ヴコ1甲 |ぃ Esttogenい Jルツ1い 細^

露」暉讐:詰ぶ鯖ゴ逃串乱メ1感洲
り脚 14-メ もヽ)‐鼻 01」lt“ む́ リゝメし0ェ諄→Jメ1●1]`"lヽ り出6J,4

.[18]、メリ|ふ ひご■メ|'圏 1

64



2013`6ユ 」ヽ1`24｀ 1- 11

…

PJL年

Progesterone Otrl3.+lCl
L1-6jl -n--ll :1 3 cglsJl lt;FI ,o.l.r.lo ji.-S i*^,,IJ c-.1-r.--l g1 *."s..ljll . :t. r

,''._.p1^. .-r-.,pll Al di-,l-,,;:)l .:'dil t. tl9] tli$l '.rill ir..1\$l tulJ.,ll DNA iprsil
-..#fr.-ill tlliill s-.ts d -l-,J :!. [20] dtuil +ls:!l -; 

"+l+tl 
g*l q)tp

u-lj-)l e. &ljill+ O-r_r*. .r)+ll d.': ,gsjiill f!.ill JJ,Li U sj.r liiill 'o$I sj,ill
crl-;.Jl -.rrf-l ,Cb)l f.-rri. r di.-J.-ill J-.-Jr .rdl dir.-r-rcll 6. -r , i-11

.II8],lJiYl itlrl ,,,i .1 ,rlli,,.atr-Yl tJ\Jer.-;l]Yl
Prolactin ilEslJlll

Anterior i1.l-)l 1;-lj,ill i:ll iJ.-lr j..,;rt: .r C,.-: g+!+ .t-rl ,-rr6Y_r-,ult
,1.' .i iJii *+ slt Marnmotrophs ertyr.U ,-r. L+-Yt pituitary gland
6l sira 3 i.liJl '.Jl ,y "lriro ,'r . ' rl iru:S) .tdl & .lZt;22] Acidophilic cell
.[23] s+lJl 6L1iYl 

'or. iltJ"l qi ")li. ,Lactogensis -,+LX r,iFll ,rSll uf _lf rd
s! el$$ C!>;lt -t:L:X o\)t-,- 6n"+3-!11 Cp3-F-Yl Ol ,.r r.,rll .r! -r
:,r-. Ell {.J.-r,.!t-tl siJiJl jlJiyl -L+n y cx-r"-xil nprd,JAll -,H:blt 6U .diJt

. tl 8l c+Ul jly!'n-, {l i! .[24] ut l uEsL- -r$ O$y;rtt or. v-L,.9]Yl
d.dl cllJLJ rlj,.ll

Kits €ir.J.ill $;
dJU1rrl Lr,I"fl i.t Jtll i.-lJl '-ll ,'. 'i.i -l

l- 725-300 /AccuBind prolactin Elisq for prolactin @RL) hormone.
1. 4825-300 / AccuBind progestrone Elis4 for progesterone @RO)
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hormone.
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ABSTRACT
This rcscarch includes prcparation and charactcrlzation of new metal complexes

。■Pt(Ⅳ)using mOno and bi dentate Nitrogen ligands with[1:2]ratio Of the irst
ligand(APOD)which have the follllula IPt(APODb2C121C12 and[1:11 0fthe secOnd

lgand(APOC)ThC gcneral fonnuh ofPtcり ∞ mpLX Wial irst‖ gandヽ 2-hydroxy
phcnyl‐5‐(aminO phenyl‐ 1,3,4‐oxadiazolc)whereas,the follllula of Pt(In Complex
with thc sccond ligand is IPtcAPOC)C12]C12,aS APOC reprcsents thc ngand l_[2‐

12‐

hydroxy phenyl)‐ 5‐eyridinc_4‐ yD_1,3,4Юxadiazolc‐ 3く2=D‐yll ethanOnc. Ihc
preparcd complexcs wcre characterized by using UV‐ vis.,FTR.,Atomic adsorption
nalnc spectra and∞ ntinuous v面 ation were caded outto idendtt thc mOlar ratio for

the prcparcd cOmplcxes Molar conduct市 ity mcasurcmcnts which showed that a‖
prcparcd complcxes arc ncutral Photo kinctic studies wcrc camcd out in ethanol

solutions using■ P′―vis spectroscopy and havc been found that ali rcactiOns of the
prcpared complexcs were flrst order.In addition to radiation dissOciation rate of

complexes was using mercurial lalnp at 365nm.An complexcs dissOciate sIOwly

through radiation.Mcchanism Of dおsociation was suggestcd aner radiation The
spcctral mcthods mcasuremcnts shOwcd that the expected sLuctures of the prcpared

complexes arc tetrahcdral for the frst complcx and squarc plancr for the sc∞ nd
complcx.
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ABSTRACT
Sol Watcr content plays an impomnt rOt in both giobal hydЮ logical cycles and

rcgional climate of dcvelopmcnt wcathcr pattcms,plus its takc part on production of

prccipitation and Climatc change.■ c aiin ofthis research is to ind out the efFect of

surface Air tcmperamre On thc soil water content and thc trend of thc soll water

∞ntcnt duHng 33 ycars at months(January,March,August and Octobe→ .

Work was caricd out with thc monthly data of tempcrature and soil water contcnt

taken from cCMWF),spcCincally model(ERA‐Intcnm)forthe peHod from 1979 to

201l through the usc of statistical tcchniqucs such as simple linear regression and

corrclation cocrlcicnt The results showcd that the greatcst valuc in the flrst level of

ale sOil water content in January and March and the lowest valuc in August and

Octobcr.Whcn he time‐ scrics analysis of the sol watcr contcnt at four lcvcls,thc

rcsults showed dlat thc grcatest value of thc soil watcr content at third icvcl and the

lowcst valuc at flrst level cxccpt January. Mann‐Kcndan and spca==llan rho tests

showcd thereお an slight invese relationship for most months bcmeen surfacc AI

temperature and sol water content whCn incrcasing surface Air tcmpcrature wili bc

dccrcascs soil water contcnt and this is evident from the valucs siope and valucs ofthe

∞rrelation∞ eFlcient for both tests

When data analysis at flrst levcl of soil watcr oontcnt in simple iinear rcgression the

results showcd soil water∞ ntent at rlst icvcl incrcasing at months canuary,August

and Octoberp,but in march decreasing this is e宙 dent fbm thc values siopc and thc

values ofthc coliclation coerlcicnt fbr both tcsts.
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