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ABSTRACT
This investigation has been conducted to study the magnitude ofwater

deiciency in the arid land in lraq,the moisture deicit index(MDI)has been

evaluated for 4 dry stations(Sulaimaniya,Mousl,Baghdad and Bassra)in lraq.

The results in general show that the inoisture index values were negative at

Sulailnaniya and NIIousl ranges from-56.O to‐ 73.0.It was… 28.O in Jan. in

Sulaimaniya.The above range‐56.O to-73.O indicates that the available moisture is

enough for sowing and subsequently for the establishment ofthe crop but not

necessarily for optiinal growth ifthere was fbll crop canopy.

Crops grow in Sulailnaniya and Mousl.HoWever,NIIOisture Deflcit lndex range

from-80.O to-94.O in]Baghdad and Bassra.For allthe crops such as Barley

∈わrグθν
“

ννJgarθ )and wheat(1レ′′た
"″

αω′jソν″ ),brOad beans(Vicijttbα )and

other、 vinter crops will cxhibit rnoisture stress,and unless they receive irrigation,

■等mり回わgow ttd「 o山∝,dお席器 l電鶏認鶴1。山∝Sulaiinaniya and■ llousi the available rnoi〔

yields.
roduction.IKey word: Moisture .Deficit Index. land.available water.

INTRODUCTION
Dryland occupies 30-40% of the Earth's land surface. Dry land is

divided into severe deserts, semiarid regions including savannas and dry

.t.pp., (r). Basic understanding of the moisture deficit index in arid and

se-iarid regions is essential foi proper land management of these lands,

in which it is chara cterizedby a severe lack of available water .This has

unfavorable effect on their quality and production '

An aridity index is a numerical indicator of the degree of dryness

ofclimateatagivenlocation.Anumberofaridityindiceshavebeen
proposed bytz)flr, 

(4)and(5), These indices have serve to identiff , locate

or delimit regions that suffer from deficit of available water a condition
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that can severely affect the effective use of the land for such activities as
agriculture or stock-farming (6) 

.

In Iraq, almost all the area considered as arid land ( more thanTlyo)
and the rest of the land is semi-arid o) areawhere crops experience
moisture stress.
To determine the magnitude of water deficiency in these regions, the
moisture deficit index (MDI) will be evaluated for selecteditations in
the country based on normal data which has been worked out. Its
implications for crop production in relation to other meteorological
factors will be also discussed.

MATEzuALS AND METHODS
To determine the magnitude of water deficiency in Iraq , the

moisture deficit index (MDI) has been evaluated for 4 dry stations in
Iraq (Figure l). The MDI is usually determined on the basis of annual
PreiiPitatiorr' 

(8)and (e)

Moisture Deficit Index(MDI ) is modified to be suitable for Iraqi
condition by the author after (3)as follow :

R - ETPx 
1ooMDI = ETp

Where MDI is Moisture Deficit Index
R: Precipitation ( mm ) .

ETP: potential evapotranspiration( mm ) .

This does not reflect the true nature of MDI for the purpose of crop
production, although it does give information regarding the degree of
aridity. Since this index sometimes is used as a criterion for crop
planning, it would appear more appropriate for it to be based on
precipitation and ETP during the crop growth period. Both monthly and
annual data for Sulaimaniya, Mousl , Baghdad and Bassrah , were
obtained from the Iraq Meteorological Department. The normal monthly
and annual :ETP were computed using the Blaney and Criddle(2) method
in 1950 as follow:
ETP:1.1(Tc+18)P
Where ETP is the potential evapotranspiration ( mm )
Tc : The temperature ( C).
P : The day length,(Yo) (')

ｔ
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Figure -1: Iraqi map shows the investigated areas .

RESULT AND DISCUSSION
It can be seen in table ( 1) ,the monthly means of precipitation (

mm ),day length (%), temperature ,Tc( o C), evapotranspiration , ETP (

mm ) and Moisture Deficit Index(MDI ) of the investigated areas. In

general , the most rain fall is in Dec. and Jan .However,there is no rain

from June until Oct .,(table2), but the temperature is higher than those

in Dec. , Jan , Feb. ,Mar. And April .Accordingly the ETP ( mm ) and (

MDI ) are deferent. .Indeed, if ETP is more than precipitation, the

plants will exhibit moisture stress, and unless they receive irrigation,

they may not grow and produce yields.

Table (3) shows the monthly mean of the ( MDI ) of the

investigated areas. the ( MDI ) value was -77.0, -86.0 , -97.0 and -95.0

in sulaimaniya, Mousl , Baghdad and Bassrah respectively .
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The monthly means of the Moisture Deficit Index( MDI ) of the rainy
month in the investigated areas were -56.0 , -73.0, -91.0 and -93.0 for
the investigated area respectively( table 4) . The moisture index was
negative at Sulaimaniya and Mousl ranged from -56.0 to-73.0. It was -
28.0 in Jan. in Sulaimaniya. This the range-56.0 to-73.0 indicats that
the available moisture may be enough for sowing and subsequently for
the establishment of the crop but not necessarily for optimal growth if
there was fuIl crop canopy .Crops do grow in Sulaimaniya and Mousl
.However, in Baghdad and Bassrah Moisture Deficit Index range from -
80.0 to -94.0 .Therefore , the plants must exhibit moisture stress, and
unless they receive irrigation, they may not grow and produce yields.

In Iraq, the winter crops (rainy season crops) are sown immediately
after the arrival of rains ( in November ) in the dry regions. Therefore,
the period from the first showers to harvest time ( in May ) constitutes
the growth and maturity period of the crop. For all the crops such as
Bar\ey(Hordeum vulgare ) and wheat (Triticum aestivum ) , broad
beans ( vici frb, ) and for all winter crops .This period ranges from
100 days to 150 days .It is clear that in most of the country, sowing
occurs in the last week of November or the first week of Dec..The crops
usually are harvested in may. A study of MDI during this period would
be important in classiffing the different regions.
Conclusion

From the above results .It can be concluded that the moisfure index
was negative at Sulaimaniya and Mousl indicats that the available
moisture is enough for sowing and subsequently for the establishment
of winter crops However, in Baghdad and Bassrah the Moisture
Deficit Index values show that the plants will exhibit moisture stress,
unless they receive irrigation,
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Table -1:The monthly mean of Precipitation ( mm ),day length(hour),temperature,

Tc("C) , evapotranspiration , ETP ( mm ) and Moisture Deficit Index (MDI)

Table -2:The monthly mean of Precipitation ( mm ), day length (hour),

temperature,Tc("C) , evapoffanspiration, ETP ( mm ) and Moisture Deficit

ofthe nv areas.

Station Variablc
Mond

Jan. Feb Mar. Apr. May Oct. Nov. Dec.

Sulaimaniya

R 142 126 34

P 7.05 6.89 836 8.83 9.s2 7.88 7.97 6.85

Tc 10.1 15.3 20.5 280 27.9 18.4 109

ETP 1978 213.0 306.2 3740 481.7 397.9 319.1 2178

MDI - 28.0 -45.0 -59.0 -79.0 -90.0 -97 -75.0 -48.0

Mousl

R 84 67 52 19 67 67

P 6.99 6.86 8.35 7.85 6.92 6.9

Tc 19.0 25.4 32.9 31.2 22.1 150

ETP 236.8 131.0 339.8 422.5 521.3 424.8 305.2 2505

MDI -65.0 -49.0 -85.0 -88.0 -88.0 -97.0 -78.0 -73.0

Baghdad

R う
´

う
Ｚ 24 4 J 20 24

P 7.2 6.97 8.37 8.72 9.63 7.93 7.11 7.0s

Tc 160 187 22.7 28.7 35.8 33.4 24.6 17.6

ETP 2693 281.4 374.7 447.9 569.9 448.4 333.2 276.1

MDI -9 1.0 -92.0 -94.0 -98.0 -99.0 -99.0 -94.0 -9 1.0

Bassra

R 29 30 5 1

P 7.3 7.03 8.38 8.72 9.53 7.99 7.t9 7.14

Tc 18.6 2t.0 2s.3 30.8 36.1 35.0 26.9 20.0

ETP 293.9 301.1 399.1 4686 567.1 465.8 355.1
ｎ
フ

MDI -87.0 -80.0 -93.0 -94.0 -87.0 -99.0 -91.0 -89.0

Index MDI ) for dry months of the investi areas.

Station
Variable

month

June July Aug. Sep.

Sulaimaniya

R 0 0 0 0

P 9.77 9.94 9.37 8.36

Tc 34.7 38.4 38.6 344

ETP 566.4 616.7 583.4 481.9

MDI 100 100 100 -r00

Mousl

R 0 0 0 0

P 9.83 9.99 9.40 8.36

Tc 39.6 43.4 43.0 38.7

ETP 589.9 674.7 630.7 521.4

MDI -100 -100 - 100 -100

Baghdad

R 0 0 0 0

P 9.6 9.77 9.28 8.34

Tc 41.0 43.4 43.3 39.8

ETP 443.5 6599 625.8 530.3

MDI -100 -100 -100 -100

Bassra

R 0 0 0 0

P 9.48 9.67 9.22 8.34

Tc 38.8 40.5 4t.5 39.4

ETP 592.3 622.3 603.4 526.6

MDI -100 -100 -r00 - 100

、
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areas

Month

StationsMositure index(lvIDI)(%
Sulaimaniya Mousl Baghdad Bassra

Jan. -28.0 -65.0 -91.0 -87.0
Feb. ‐45.0 49.0 -92.0 -80.0
Mar. -59.0 -85.0 -94.0 -93.0
Apr. -79.0 -88.0 -98.0 -94.0
NIIay -90.0 -96.0 -99.0 -99.0
June -100 -100 -100 -100

July -100 -100 -100 ‐100

Aug. …100 -100 -100 -100

Sep. -100 ‐100 -100 -100
Oct. -97.0 -97.0 -99.0 -99.0
Nov. -75.0 -78.0 -94.0 -9r.0
Dec. -48.0 -73.0 -91.0 -89.0

Mean -77.0 -86.0 -97.0 -95.0

Evaluation of Moisture Deficit Index of dry land in lraq

Hassony , Zaid and, Zaid

Table-3:The mOnthly mean Ofthe Ⅳ〔Oisture Dencit lndex(MDI)Ofthe
:"、 ァ^_`=^^`^」 ____

Table -4:The monthly mean of the Moisture Deficit Index( MDI ) of the rainy
month in the investigated areas.
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i..-)ijl
3lE flr-(dl-5-drjuhL.l!4,3,1-g;yt g.1;rluLl)-21-7 e*le -u..al .',-itl O6;i
(12-16) 

";..l3s.lJ 
JpYl .r,._23Js diii.i. d,).clii cDr ,-* (31-27) dlrJJl+"rLii- [-9rrr:*t

i'''"slu" (16-12) alti<-,rJldr ,-br,,Jtjlt"Jt el_r_r+-jl4J- JiFt-7.1a,.1-r g"(26-22) _,

oll g Ol-7) urs,,.ll +JSlt .,ju: c,)eli: l41l: (H2O2) il"-t, (6-2) .i$ gn t_es

+_t:ls 4ilJE flsi-1. (26-22) cirsll J*.:sl i l-+ .dllJ-tj:Sll .;-.tJ oy3r,.till
.6 '-b-ll d,l$-l.ll i,lLJl -l l+ll ti s$ -rl-:.lt ;+Jt iltr-t+ i cllj JlaiL:l .&. ]"ljll

clli Jli-iL:Yl+ IR, uv, THNMR iii+lt ijJtll ua.i tlss-L a*-,Jt cJ,s_.pJl ,-,. .i.,'"

.C.H.N J"-tj'll &6$l dllri
ABSTRACT

7-12-(l-Arylidene amino)-I,3,4-thiadiazole-5-yll-dithioacetamidol-
cephalosporanic acids (17-21) and 7- l2-(2-(t-arylidene amino) -r,3,4-
thiadiazole 5-yl)- thioacetomido l-cephalosporanic acids (27-3t) were
obtained through the reactions 7- amino cephalorosporanic acid with acyl
chlorides derivatives of 2-12-(l-arylidene amino)-l,3,4- thiadiazole-s-yll
dithioacetic acids (12-16) and 2-12-(1-arylidene amino)-1,3,4-thiadiazole-5-
yll thioacetic acid (22-26) respectively .compounds (21-16) was prepared by
the oxidation of Schiffs bases (2-6) with Hz}z, then the reactions of disulfide
compounds (7-11) with thialats amino of mercapto acetic acid. While
compounds (22-26) were prepared by the mixed anhydrous method using
thionyl chloride.

Further mo{e , the antimicrobial activity of these synthesized compounds
were evaluated by using representative strains of gram ^positive *d grurn-
negative bacteria.
The synthesized compounds were verified by their IR, fJV, 'HNMR and
C.H.N, data.

INTRODUCTION
The development of cephalosporin antibiotics has been focused on

the derivatives with various substituent at C-3 and / or C-7 pusitionr. It
has been shown that the incorporation of heterocyclic subitituents in
these position in cephalosporanic acid produces p-lactamase stable and
highly active broad spectrum cephalosporins (2'8). 

Morever these specific
side chains which are responsible for the out standing microbioiogical
properties were subsequently combired with other cephalosporin pirent
compounds to give highly active third generation cephalosporins(3).

口
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In this paper, we report herein the synthesis of some derivatives of the

titte struiture type containing the above mentioned moieties for

evaluation of their antimicrobial activity.

MATERIALS AND METHODS
Material

7-Amino cephalosporanic acid was a kind gift from A1- Nejma bulk
pharmaceutical co., Jordan. Benzaldehyde, and p-substituted

benzaldehydes were from Fluka. A11 other chemicals and solvents were

analar grade.

Instruments:
Melting points were determined in open capillary tubes on a

Gal1en

kamp melting point apparatus and are uncorrected.
The IR spectra were recorded by KBr discs with a Pyne-Unicam SP3-

100 spectrometer UV spectra were recorded using 1% sodium

bicarbonate by Cintra 5 GBC spectrophotometer.

'FINMR spectra were recorded on a Hitachi - perkin Elmer 60-MHZ
NMR spectrometer in DMSO - d6 with TMS as an internal standard .

Elemental analyses were done on a Carlo - Erba alalyzer type 1106 .

A scendiry thin - Layer chromatography was carried out on Keiselgel

60 F245 with fluoresent indication , Merck , Germany . For monitoring
the reaction and Checking the purity Spots of compounds were

revealed by reacting with iodine vapour. Chromatograms were eluted by
the following solvent systems

Sr : Ethanol : acetic acid : Water
2: I :2)
Sz : Ethanol : Butanol (2:2) .

Characterization data of the products is give in Tables (It 7) and 9.

5 -[1-Arylidene amino l-2- mercapto -1,3,4-Thiadiazole [2-6]

General procedure
2- Amino -5-mercapto-1,3,4-thiadiazole(l)(10) ( 0.01 mole , 1.33 g m )

was refluxed for 6 hrs with appropriate benzaldehyde (0.01 mole ) in
absolute ethanol (50 ml). The solid separated by cooling was filtered,

washed by ethanol to give compounds (2 - 6) (Table 1)

ワ
　
　
　
ヽ
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Ca 01じ Om S(2‐

Comp
.No.

R M.P°C
Yield

%
Rf values

System I System 2

2. C6H5 88-89 94 0。 73 0.64

3. p~CIC6H4 180-182 90 0.60 0.55

4. p~BrC6H4 120-122 87 0.83 0.76

5. p¨HOC6H4 114-116 96 0.60 0.53

6. p~02NC6H4 98-100 88 0.73 0.66

7. - CoHs 59-61 36 0.65 0.58

8. っ―CIC6H4 216-218 30 0.59 0.42

9。 p~BrC6H4 227-229 32 0.52 0.49

10. p―HOC6H4 170-172 38 0.61 0.69

p~02NC6H4 178-180 29 0.75 0。 64

12. ‐Cノち 230…232 83 0.72 0.62
Ｏ
Ｊ p―CICtt14 220…222 77 0.63 0.68

14. p-BrC6Ha 250-252 83 0.70 0.56

15. D―HOC`H4 264-266 88 0.68 0.73

16. p―O,NC6H4 236-238 81 0.64 0.59

17. ―C6H5 305-307* 50 0.79 0.83

18. P~ClC6H4 222-224* 50 0,70 0.76

f9 p~BrC6H4 216‐ 118* 49 0.75 0.83

20. p~HOC6H4 262-264* 52 0,72 0.75

21 D―○,NC6H4 238‐240* 40 0.68 0.65

22. ― C61-13 201-202 66 0。 79 0.82

23 p~ClC6H4 244-246" 50 0.75 0.70

24. D―BrC`H4 166-168 40 0.69 0.65

25. p~HOC6H4 208-210 72 0.83 0.77

26. p-02NC6H4 194-196 50 0.76 0.71

27. ~C6H5 176-178* 53 0.83 0.86

28. p―CIC超 140-142 48 0.81 0.78

29. p~BrC6H4 133-135* 56 0,79 0.75

30. p―HOC6H4 188-190 56 0.80 0.82

31 p~02NC6H4 148-150* 42 00.82 0.84

Al- Mustansiriya J. Sci Vol.20,No3,2009

(2‐
31)Table -1: Physical Data of C

* decomp.

5,5- Dithiobis [2-(l-arylidene amino)1,3,4-thiadiazole [ 7-111

General procedure
Hydrogen peroxide (14.8 ml, 3Yowlv) was added dropwise to a solution of

compounds [2-6] (0.01 mole ) in ethanot (100 ml) with stirring for t hr. At
r.t. A precipitate was collected by filtration, washed with D.W., and dried in

an oven at7}oC, to provide compounds[7-l1]. (Table 1)
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2- t2-(l-Arytidene amino ) 1,3,4- thiadiazole-S-yll dithio acetic acid [12-
161

General procedure
An aqueous solution (30 ml) containing MAA (7.4 m.mole, 0.68gm)

and potassium hydroxide (7.4 mmole ,0.42 g . ) adjusted to pH 7.5 was

added to solution of compounds (7-11).
(7.4 m.mol e) in25 ml of potassium chloride (2N) at PH 7.5 . The reaction

mixture was stirred at r.t. for t hr. The precipitate was filtered , washed with
D.W. and dried on an oven at 70oc to yield compounds 112-16I ( Table 1) 7-

[2-(l-Arylidene amino ) -1,3,4- thiadiazole-s-yl]- dithio acetamido I -
cephalosporanic acid U7 -21) General procedure

An anhydrous solution of compound [12-16] (11.39 m. mole ) and Tea

(11.39m.mole . 1.15 gm ) in 30 ml of THF was cooled to (-10)'C .

To this solution socl2 (11.39 m. mole , 1.35 gm ) was added dropwise

with continuos stirring . The resulting mixture was left for 30min. with

continuos stirring at 0"C . A cooled solution of 7.ADCA (11.5 m.mole ,2.6
gm ) , triethyl amine (11.5 m.mole ,1.25 gm ) and (10 ml) of D.W., was

added all at
once to the mixed anhydride solution . The resulting mixture was vigorously

stirred for 2 hrs at r.t. Then diluted with 30 ml of D.W. and extracted twice

with 20 ml of DEE . The aqueous phase was acidified with diluted HCI to
pH:3 and triturated with NaCl . The resulting suspension was extracted

with ethylacetate)(20 mlX3) . The extract was dried over anhydrous sodium

sulfate
and evaporated to dryness under reduced pressure . The residue was

triturate-d with petroleum ether and filtered to provide compounds [ 17-21]

(Table 1 )

2-12-(l-Arylidene amino) 1,3,4- thiadiazole-s-yll -thio acetic acid122-261

General procedure
To a soiution of compounds 12-6)(14.68 m. mole ) and chloro acetic acid

(14.68 m.mole ,1.4 gm) in 30 ml of ethanol , 5.7m1 of potassium hydroxide

tS Ni was added .The reaction mixture was heated under reflux 2 hrs. The

hot solution was filtered and the ethanolic solution was evaporated under

reduced pressure. The residue was dissolved in D.W. (50m1), acidified with

diluted ftCt to pH : 3 . The precipitate was collected by filtration, washed

with cold D.W. and dried to provide compoundsl22-261'

■
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7-12-(2-(l-Arylidene amino ) -1,3,4- thiadiazole-S-yl I - thio acetamido | -
cephalosporanic acid [27-311
These compounds were prepared by the mixed anhydride method as for
compounds (17-21) (Table 1)

N――――N

Ar―S―S―R+ArS‐

N―――――N

RへNttStts/製

Preliminary Microbiological Assay:
Antimicrobial activity was carried out by agar diffusion method(''). The

principle of this method is to allow the drug to diffuse through a solid
medium .

Trypitc soy agar media was poured in glass plates (20m1 for each 9 cm in
diameter glass plate) . After solidification, agar plates were seeded with
loopful (0.01mI) of a24 hrs culture of was made in solid medium by the use
of crock - borer which is conducted to vacuum pump.
The different amounts of each compound have been tested to each hole .

These compounds were previously dissolved in2o/oNaHSC,,a in
concentration of I jug / JJ. I . After 24 hrs of incubation , the diameters of the
inhibition zones of each compounds were measured , table (8) shows the
inhibition zones of compounds I l7-21 ,27-31].

RESULTS AND DISCUSSION
The synthesis of 2- 12- (l-arylidene amino) -1,3,4 - thiadiazole -5-yl I -

dithio acetic acids (12-16) have been described in scheme 1 . From oxidation
of schiff s bases (2-6) by using hydrogen peroxide in a lkoholic medium,
followed by thiol- disulfide interchange method , through the reaction of
thiolate anion of 2-mercapto acetic acid with 5,5- dithiobis [ 2-(1-arylidene
amino ) -1,3,4 - thiadiazole derivatives (7- I I ) in aqueous medium at pH 7 .5 .

The reaction was preceded through SN2 mechanism:

キ…
Ч

Ar〓

R/C｀
NttSソ

On the other hand ,2-12- (1- arylidene amino ) -1,3,4 - thiadiazole -5- yl l
thio acetic acids (22-26) were prepared from treatment of Schiff s bases (2-
6) with a - chloro acetic acid in basic medium . The reaction is typical for the
nudeophilic substition reaction of thiol compounds . The mechanism is
believed to be as below:

R=-CHzCOzH

12
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Ar‐S‐R

R=―CH2C02

N―――――N

Ar=  /、
N/JL＼S/リ

R
The formation of compounds (12-16 , 22-26 ) was followed by

disappearance of absorption bands for SH group (2600 cm-r) and appearance
of new absorption bands of regions (l7lO-1740 cm-r) and (3100-3600 cm-r)
belonging to the uC : O and uOH respectively . UV spectra of above
compounds showed two intense maxima at (201-228) nm and (230-372)
nm due to n --;tf and x -+ tf electronic trasitions respectively (Tables
4,6)
Cephalosporins (17-21, 27-31) were prepared by the mixed anhydrous
method using thionyl chloride and involved two steps .

Ar

o

\-o/ lrrAr -$'ctt'- t^,
Tetrahedral

intermediate

ｏ
‐

ｓ
ヽ
。

ｏ
ヽ
ｃ一／

Ａｒ
ｃ‐
／

0   ¨

||

、r/C＼ 。

0-♂
||

0

+NH2Ar:=======量

N一 N

N一 N

||

0

0
｀

一―NHAr
／

Ａｒ

AF喝/哄NりにStts_c喝 .

AF喝 具Nりに Stts_s_c喝 一 .
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N-N N-N

*-"\r.A.Irr*r,,
12-61

H2°2'EtOH

(1)THF,TEA,SOC12

(2)7‐ADCA,TEA

(3)HCI

R/C｀ NttStts_cH2C∞ H

(1)THF,TEハ "S∝
:2

(2)7‐メ嘔XDへTEA

(3)HCI

∞

ユ

　

　

　

・ＣＨ２

〓́
　
　
　
ヽ

[12-16〕

一 N  o H
|N友 人 s、

ル
N―

丁 ISxc喝
R/C｀ 刊

てH

O

127‐ 31〕

Scheme I

These cephalosporins have been identified by their some spectral data,
the IR spectra of ihem showed the appearance of characteristic absorption
bands near 3150 - 3600 cm-rdue to the uNH and uOH and near 1710-1740
cm-l which belonged to the amide carbonyl group u C : O . Furthernore
IIINMR spectra of some cephalosporins showed the following signals :

1.38 ppm(S,3H,C3~CH3),4.02 ppm(M,2H,C2~H),5.07 ppm(d,lH,
C6~H),5。74 ppm(dd,lH,C7‐ H),6.59(S,2H,SCH2‐CO~),6.78
ppm(S,lH,C6~H),7.43-7.58 ppm(m,5H,aryl),7.96 ppm(d,
lH,CONH).

N――――N

Ｖ

　ヽ

　

‘
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2.48 ppm(S,3H,C3~CH3),4。24(m,2H,C2~H),5.H ppm(d,lH,C6…
H),5。 77(dd,lH,C7‐H),6.68(S,2H… SCH2CO),6。 76(S,lH,C6~H),
7.45 ppm(m,5H,aryl),9.62 ppm(d,lH,CONH)。

able-2 tral data for
Comp
No.

R

λIEガnm IR- absorption bands max lcm-tKBr
discs

Benzene
Rine

(ON)
group (ON) (C―H) (C― S) others

2 C̈6H5 195 232 1620 1585 750 (C¨H)arOn
3100-3000

3 p―ClC`H4 194 292 1630 1600 730 C―C1860
4 p-BrCuHo 186 293 1630 1590 730 C― Br 730

5 p¨OHC6H4 205 294 1635 1610 750 O―H3100-3400
6 p―NO,C6H4 216 300 1635 1600 730 C―NO,1520… 1350

able -3: data for compounds [7-l I

Comp
No.

R

U.V λmax/nm IR- absomtion bands max / cm -'KBr discs
Sub.

Benzene
(C=N)
grOuD (C=N) (C=C) (C-H) arom. (S―S) others

~C6H5~ 200 234 ′
υ 1595

０

０

０

５

１

９

３

２ 970

p-ClC6Ha- 230 302 1630 ｎ
フ

０

０

５

０

０

９

３

２ 960 (C¨Cl)(830)

9 p-BrC6Ha- う
ん

う
Ｚ 304 1640 1600

０

０

０

９

３

２
960 (C―Bう 730

10 p-OHC6Ha- 216 335 1630 1590
０

０

０

０

１

０
980

００６

０

３

０

Ｈ

３２

０

p―N02Ca4‐ 220 338 1635 1600
０

０

０

５

１

９

３

２
970

C‐N02
1520… 1320

'able-4:S data for 12-16

Comp.
No.

R

U.V 鳩ax/nm IR- absomtion bands max / cm -'KBr discs

Ｓｕｂ
．

ｅｎｚｅｎＢ
(C=N) group OD (C=0) (C=N) arom. (C=C) others

~C6H5¨ 201 230 3300‐3100 1710 ∠
υ 1590 (C―H)arOm.

3100-2950

D―CiC品 206 236 3400‐3200 1720 1640 1600 (C―Cl)830)

14 p‐BrC詩 216 260 3400‐3200 1720 1630 1600 (C‐Br)730

p‐OHCょレ 225 328 3600-3400 1735 1635 1595

p―N02Cよい 228 332 3300-3000 1730 1630 1600 (C‐N02)1520
1350

15
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able -5: Spectral data for compounds [17-21
ｐｍ

　
０

Ｃ。

Ｎ
R

UV鳩ゴ nm IR- absorption bands max / cm 
-r KBr discs

飾一̈Ｂ
(C=N)
group (N―H) (0-H)

(C=0)
Lactam

(C=0)
Carboxylic

erouo

(C=0)
amidc lCW (C=C)

arom

17 - c6Hq 204 236 3100 3300‐3000 1730 1720 1640 1600
。‐CiCFll「 ´

０ 3150 3400‐3100 1790 1735 1710 1640 1605
p‐BrC6H4 220 3150 3400‐3100 1740 1720 1600
p‐OHCょレ 340 3100 3600‐3200 1790 1745 1740 1640

p‐N02C6H4‐ 232 3150 3500‐3300 1795 1760 1605

able

Tabl

Antimicrobial activity:
The Antimicrobial activity of cephalosporins ( l7-2 I ) and (27 -31) were

tested. From the data obtained in Table (8) it is clear that compounds (17-21)
were found to be highly active than compounds (27-31) against various types
of micro organism except pscudomouas aeruginosa . The activities of these
compounds were probably due to the incorporation of arylidine hydrazone
into disulfide and sulfide bonds of the parent compounds respectively.

-6: data for compounds t22-26'1.

¨
Ｍ R

U V tta、 /nm IR- absorption bands max / cm -rKBr 
discs

Sub.
Benzene (C=N)group 10D (C=0) (C=N)arom (C=C) others

~C6HS 202 230 3300‐3100 1730 1630 1590 (C‐H)arOm
3100‐2950

。‐CIC出 3300‐3100 1740 1630 Ａ
Ｖ (C‐Cl)870)

24 p‐BrC調レ 274 3300‐3000 1730 1630 (C‐ Br)730

p-OHCょ● 329 3600‐3200 1735 1630 1590

p‐N02Cよキ 372 3400‐3100 1725 1630 1600 (C‐N02)1530
1330

C― S data for 27-31
Comp.

No.
R

UV鳩製/nm IR- absorption bands max / cm 
-r KBr discs

・

　

　

い

¨

価一ｅｎＺｅ
Ｂ

(ON)
grOup (N‐ H) (0‐ H) (Cヨ0)

‐Lactam

(Cヨ0)
Carboxyuc

group

(C=0)
amide (ON)

Ｏ

ｍ

＜Ｃ〓

ａｒ。

‐
(111し 203 （Ｚ 3100 3400-3100 1790 1740 1720 1635 1595

P‐CICォt 234 330 3300‐3200 1780 1750 1730 1630 1605
P‐Bκ6H4 328 3150 3400-3100 1ヽ785 1745 1730 161111

P‐OHC乱 330 3100 3600‐3400 1790 1750 1600
31 P‐NO,C乱 245 329 3100 3500‐3200 1750 1725 1630

16
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Tablc… 8:Antimicrobial Act市ity ofCompounds[17-21 and 27-31]

Zone of Inhibition in m . m
Antimicrobioa activity

Compounds Staphylocous
aurens 25923

Esc力′ric力′α

Gο″29522
Micrθθθε

`″
s

=et″
s9341

Pseudomonas
Aerusinosa27853

50 Lf hole

116 う
４

う
ん

つ
４

19 12 6 10

20 つ
ん 6

つ
４ 20 10

27 う
´ 9

う
４ 25 う

Ｚ 6

29 10 7

30 う
４

う
４ 6

9 19 6

9:C.H.N Of thesizedC― , analysrs of some s 1 ns

7 1sH12N6Sa 53.28 2.65 14.66 53.70 2.79 15.66

12 HH9N3S302 4832 2.45 12.08 4816 2.89 12.48

17 rqHr rNsSa0a 47.88 2.99 13.53 48.40 3.25 13.03
う
４

う
Ｚ CllH9N3S,0, 50,75 3.01 1266 51.86 3.12 13.44

27 C19H17N5S504 49.89 3.21 ｎ
υ 50.93 3.42 13.71
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a.-)ill
[N(3-(5-phenyl-2-thione-1,3,4-oxadiazole) i++ll 1lL ir-ct! -'J.-bs] '''-ill lra gP i
(5-phenyl-I,3,4-oxadiazole- .i3tS 1;l^c u methyl)dipropyle amine] (DI)
ardYl . ;-iL ,J+k 6;ll- (DD t;r+il c;.F . ul*l cj,.,!_rr gb_e gjL_.111 Cr r.JS 6- 2+hione)
i.rl. t- +.:sl .,-i $ISJS (Dq at'.t . .l ri . "C.H.N.g" r--l-,,Jl LllLj r (FT-IR) el-.,1,-..11 ,', -r
e-*$-r-il|l1l..# LiXll-r (,.:+rtSlj a,j-jJlr ;l$$1. u"l-iJl ,c.,!+Fl) a,iSljili4JjJill crLi3aYl

il+.l+Jlseljll ,-iJS Di ir (DD 6^ ou3g)l o.re q!-ti cs>. (c$t+ll3 63srtiill) ir Jsl ipt+-lt_r
rpJ.Jl r,-l--i.Yl l$i: alr|i..,Lr ; ":-ll ,.rl,iJI.,-$l JS.,ill CJlil . .lSJ+Yl e.eJ,.- r*_t_,rij,t
1i!*rillr 'J-..!Ll-i;tl il*l*ll d,L*sl e-it .' I ( UV-VIS: FT-IR) ,-iL+tlr J,-U,ll s++xl
$r 6 a.Jdli.'..'tllf,i.,rf, tl+! (d-dqYl) d!-llef OrSi.ll riJli:r-ut i*l_2r dJ.rS i.i.l3- t+J+SJl

'"'ll-i '"' "-.rr Ld, . : jl ll LlUl sr Leilo J *ll d Cl cl.lj e- 4-i{tL "lsi. Ei i-lJJl o.ra ,',L- l

,.-r Ali Or "}ii . sLel- (6) ,y -,,jsl OrXl &Li 6!" cr:lS3 g.";Jl e- LJSI^ll 6lri- ll Jl 'ii-Yl
oLcjJ t*il3 dlri-J $q! LJ-i$l ;rl-:.ll 4rJl*i!l ;:$ ; . crl r;=Jl qJYJ^ll iir-l-Jl i.+rd ,-,L*,

.iJ$Er" clj5-r+y d"-ijl l+l(Bacillus subtilis _r Pseudomonase aeruginosa) t+_iSJl gr

ABSTRACT
Anew mannich base [N(3-(5-phenyl-2+hione-L,3,4-oxadiazole) methyl)di

propyle amine] (DI) was prepared from condensation of (5-phenyl-1,3,4-
oxadiazole-2-thione) with formaline and dipropyl amine .The product was
characterized by (FT-IR) and elemental analysis(C.H.N.S).(Dl)acts as a ligand
coordinating with the metal ions {Co(II),Cu(II),Pd(IL),Zn(LL),Cd(II),Ru(III),V(IV)
and Pt(IV))through the thio-carbonyl and the nitrogen of the amino methyl
group.The stereochemistry around the metal ion has been suggested using flame
atomic absorption,FT-IR and UV-Vis spectroscopy,in a ddition to magnetic
susceptibility,conductivity measurements. The study of complexes formed in
(ethanolic solution) , following , the mole ratio method, gave results close to those
obtained from solid state studies .The stability constants of the complexes have been
calculated with time and molar absorptivities have been determined . Colour of
complexes in solution were stable for more than 6h .The antibacterial activity for
the ligand and its metal complexes were studied against two selected
microorganisms (Pseudomonase aeruginosa) and (Bacillus subtilis) with two
different concentration.

INTRODUCTION
Oxadiazole derivatives of 2 -thion- 1,3,4 -oxadiazoles,were reported to

have different interesting biological activities(r-3).A class of these

derivatives of special interest are 3-substituted amino methyl-5-
substituted-L,3,4-oxadiazole -2-thions,which have been reported to be
biologically active(a ' ').In continuation of previous work , the synthesis
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and characterization of the Mannich bases derived from 2-thion-1,3,4-
oxadiazole and different cycloaliphatic amines were described along
with a number of their transition metal complexes(6-rr). The present
paper describes the preparation of a new Mannich base ,in an attempt to
introduce the methyl amino moiety in the structure of mercapto
oxadiazole ring which is known to possess a therapeutical applications.
The coordination behavior of the prepared new ligand compound
toward some transition metal ions , have also been investigated .

MATERIALS AND METHODS
A-Physical measurement and analysis
Elemental analysis (C.H.N.S) were obtained using EA- 034.mth.for
only ligand. Melting points were recorded on Stuart Scientific Co.LTD
Melting Point SMPI apparatus. FT-IR spectra were recorded using
Shemadzu FTIR 8000 Series in the range of (4000-200) cm-t. Samples

were measured as (CsI disc).Electronic spectra were obtained using
Shemadzu W-Visible Recorder Spectro Photometer UV-160 at room
temperature. The measurement were recorded using a concentration of
10-3M of the complex in chloroform. The metal content was estimated

Spectrophotometrically using Flame Atomic absorp., Shimadzu \ 670

AA Conductivity measurementwere obtained using Inolad

Conductivity 740 WTW Jermeny and WissTechn. Werk - WTW
Statten Model : LF9lD8l2 Weilheim west Jermeny These

measurements were obtained in DMF solvent using concentration of l0-

' M at 250C. Magnetic susceptibility measurements were obtained at

250Con the solid state applying Faraday's method using Bruker Magnet

8.M.6 insffument.

B-Materials and methods
All chemical were of highest purity and were used are received.

I - Preparation of the Mannich base @t)
(Di) was prepared as described in our previous work('2'r3),starting

from methyl benzoate to prepare the(2-thione-5-phenyl'1,3,4-
oxadiazole)which was then reacted with di propyl amine in the presence

of formalin to get the final product .i.e.(DI) . The physical properties of
(Dl)are shown in table (1).It was identified by elemental

analysis(C.H.N.S)and (FT-IR),the results are shown in Table(l) and (3)

respectively.
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2 - Preparation of the metal complexes (ZrZs)
Ethanolic solutin of each of the following metal ion salts (0.25mmol)

IVO S04. XH2O,CoC Iz.6HzO,CuClz.2HzO,RuC13. 6HzO,PdClz(phcN)2,H2
PIC16.6H2O,ZI (OAC)2.2H2OandCd(OAC)2.2H2Olwas added to an

ethanolic solution (l.l5mmol)o(Dl) with stirring .The mixture was

heated under reflux for one hour. During this time a precipitate was

formed in the case (2;26) while for (27 and Zs) the precipitate was

formed immediately upon stirring at room temperature. Stirring was

continued for one hour to ensure a complete reaction. The product in
each case was filtered off, washed with hot ethanol, followed by cold

water and then dried under vacuum(l2'''). All complexes were identified
by flame atomic absorption, FT-IR, UV-Vis, spectrophotometers,

magnetic and conductivity measurements.The results obtained are

shown in Table (2,3 and 4) respectively.

3 - Study of complex formation in solution
Complexes of (DI) with metal ions were studied in solution using

ethanol as a solvent, in order to determine [M : (Dl)]ratio in the

complex following molar ratio metho6(ra'1s). A series of solutions were

prepared having a constant concentration [10-3M] of the metal ion and

(DI). The tM / (DDl ratio was determined from the relationship between

the absorbance and the mole ratio of [M : (DI)]. The results are listed in

Table (l).

4 - Stability constant of Mannich base complexes
The stability constant of the (1:l) or (1:2) [Metal:Ligand] complexes

were evaluated as follows(13'14'1s)'

Two sets of solutions were prepared, the first set of solutions were

formulated to contain stoichiometric amount (lml)of(10-3M; ligand to

(lml) of (10-3M)of metal ion by placing into a three series of 10 ml

volumetric flask. The second set were formulated to contain five fold
excess(5ml) of (10-3M) Hgand, by placing into three series of (10m1)

volumetric flasks fllowed by adAition of (1m1) of (10-3M)of metal ion

solutin, the volumes were then completed to the mark with ethanol. The

absorbance (As and Am) of the solution, were ameasured at l.max of
maximum absorption. The stabitity constant (K), and the molar

absorptiviff (emax) have been calculated, and are listed in Table(4)'

5 - Study of biological activity for Mannich base and its complex

The biological activity of the prepared Mannich base and their

respective complexes were studied against two selected types of
baCteria which are Pseudomonase aeruginosa as (Gram negative) and

Bacillus subtilis as (Gram positive).The two types were cultivated in

Nutrient agar medium. In vitro test were proceeded for studying activity
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against the two strains, using disc technique . DMF was used as a
solvent and as a control, for this technique. The construction of (DI) and
its complexes (l-8) in this solvent were 5mM and l0mM .The plates
were incubated for 24ltr.at 37 0C, the zone of inhibition of bacterial
growth around the disc was observ.6(12'13,16).

RESULTS AND DISCUTION
The interaction of Mannich base (DI) with the metal ions under study

in ethanol gave a crystalline products with different colors depending on
the metal ion, Table(l). All complexes were readily soluble ln (crt-cl:,
DMF and DMSo) and were found to be stable toward air and moisture,
as well as they were decomposed before melting. The metal to ligand
ratio followed molar ratio method. The physical analytical data or(og
and it's metal complexes given in Table (l), were agreement with the
calculated values.The suggested molecular formulas were also
supported by subsequent spectral and molar ratio as well as magnetic
moment and conductivity measurement.
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Infrared Spectroscopic Study
The FT-IR spectra of the free ligand showed bands due to D1c:s;,D6_

c:s) and DlcurN; which were observed at (1242), (1018,1072)and
(2939,2877)cm-1 respectively(t3'tzl .The (DI) exhibit different types of
coordination patterns as shown by their FT-IR spectral changes. The
bands due to u1c=s) , u61-c=s; and ulcurN; were shifted to lower frequencies
by, (8-62) cffi-r , (8-16 , 8) cm-r (4-62 , g-62) cm-' respectively, Table
(2),indicating the involvement of thio carbonyl and nitrogen of the
amino methyl group in the coordination. The observation were further
indicated by the appearance of u1r,,a-s) , Dlrra-N) and u1u-x; respectively(l3,tz),
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Table (2).A strong band was obs_erved at (972)cmt due to 0ry=o)

stretching mode iilZr) complex(r3'17). Band related to acetate anion in

the lZ7 una Zil complexes refer to free anion outside coordination

,it.('3), while band related to sulph_ate anion in the lzrl complex

indicated a bidentate behavior(r3'ts't7). Abroad band was observed

around (3456) crnt in the spectra of complexes, assigned as u(oH)

suggested the presence of water or ethanol molecules in the

complexes(").

Table -2: Characteristic stretching vibrational frequencies (.--') located in the FT-

Al- Mustansiriya J. Sci Vol.20,No3,2009

IR of ligand (Dl)and th.i, @
Comp NO. D(c=s) uc,i-c =S) υ〈CH,N) υ

(M―D じ

“

S) じα く冷 u(M-O) Otllers

(DI) 1242 101S.1072 2939,2877

Zl 2885,2815 495 468 532
0(sOl1 1134

じ(v=。 972

o,。_m 3456

Z。 1195 1010.1080 2947,2846
u1s-ri 3465

Z3 1010.1080 2931,2345
u;s.p 3402

Z4 1010,1080 2877.2839 535 475
υfcH3cOO)1390
o,0_H、 3448

Z5 1002,1080 2931.2854 524
u16s1 3456

Z6 1203 1002.1064 2923,2S69 465 425
uas.iil 3440

Z, 1010.1080 2931,2854 478
υ《】BCOO)1410
じ
`OH、

_R440

Zs 1010,1064 2931.2869
Drom 3456
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[Zl]:― The electronic spectrum of oxo Vanadium(IV)COmplex cxhibits

three main absorption bands,Table(3),whiCh are asSigned to the three

transition2B29~2Eg,2B29-2Blg and2B29~A19,respectively in the a
square pyramidal geometry(13,18,19)。

Magnetic moment of the solid Complex(2.15BoM)iS higher than spin

valuc of the vanadium metal only,this result indicates a higher orbital

contribution(12,13,18)。 conductivity measurement in DMF showed that

the complex was non ionic,Table(3)。

[Z2]:~The measured magnetic moment waS(4.55)this ShOW the∞
balt

nl農∬牌驚聞
1毬

ll胞漑:1:ittiCtthOC°
nigur血on h a

[Z2]COmplex shows three bands at(17035,1592:1lIIFIIijljill「
ltlξ
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average valllq^of these bands have been assigned to the transitionaAz--*rr1r, (r3'r8'zo;. 

Assuming (Td), symmetry alound co(II) ion. The
values of racah parameters (Dq , Bt , g and u2) have been calculated to
be (345.6 , 732 , 0.648 and 5661) respectively. The value of F (0.6ag)
signifies a fair..amount of covalent character in metal to nitrogen and
sulphur bonds(r3'18). while the value of (Dq) to be 1s+s o;cmT, or.
should expect a band due the transition in the infrared region at
(3456)cm'', yli.,l,couldn't,to be observed in the spectrum of the co(II) comp1.^(r2'r3'rs). As well as the value of spi. - orbit coupling
constant 1 l"\ ; has been calculated to be (-lg4), ihi, constant has been
calculated using the following equation :-
Fo.p= Fs.o- ts.as 1,/ 10Dq

conductivity in DMF showed that the complex was non ionic, Table
(3).

lztl :- The solution spectrum of the green complex , exhibits intense
bands at (l l06l ,14705 and 19920)cm:t . The porition of theses band isin agreement with that reported for a higirly distorted octahedral
geometry(tz't8) .The effectivi magnetic -or*ni at room temperature
was found to be (1.90 B.M),*lil[agree well with rquu.. planar
geometry around cu (II) complex(r2'r3'r8) , conductivity measurfment
showed that the complex was non ionic , Table (3) .

lzql :- The brown palladium complex show. two absorption bands
which were observed at (23809 and,30762).*-, . The .p..t*. was a
typical of square planar pd (II) complexes (r3'r5'r8). The measure
magnetic moment (0.79) showed that the complex to be low spin .
conductivity in DMF showed that the complex was to be ionic , Table
(3).

lzl :- The uv-vis. spectrum of the dark brown complex show two
shoulders,,?!"R1276 and 27397)cm't, which indicate an octahedrar
geometry'tJ"o'zt). The values of Racah parameters (Dq, Bt, B and ul)
have been calculated to be (2464.9 , 562.3 , 

'0.0s: 
urd 13412)

respectively .The effective magnetic moment at room temperature was
found to be(r.95 B.M), which agrgg.ygll for low - ,pin trivalent
ruthenium in octahedral coordinalion(r3'r8'2r). Conductivity rireasurement
showed that the complex was to be ionic , Table (3) .

lzu) ,- The prepared red - brown pt (IV) complex showed three bandsat (19607..^,.^24096 and 3225g)cm-r , whictr indicate an octahedral
geometry(13'18'22) . Magnetic moment of. s.olid comprex , Table (3) ,showed a higher orbital contribution (r3,r8) . Coniuctivity in ifr{f
showed that the complex was to be ionic , Table(3).
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lZ7 and Zs f :- The complexes of Zinc (II) and Cadimium (II) are

colorless and was diamagnetic as expected for (dt0) ion . Since the UV -
Vis spectra of the band position was compared with that of the ligand

(DI) only. The conductivity measurements indicate conducting behavior

of the two complexes , Table (3), therefore the (CH3COO-) group is not

considered to be coordinating with the metal ion and located on side the

coordination zone . Thus from the data obtained from flame atomic

absorption and FT-IR spectrum , a tetahedral geometry(t3'ta) around Zn
(II) and Cd (II) ions .

Table -3: Electronic spectra (CHCI3) , conductance in DMF ,and Magnetic moment

(B.M) for metal complexes
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Solution Study :-
1. Molar ratio method

The molar ratio method were followed to determine the M:L ratio .

The results of complexes in ethanol as a solvent , suggest that the metal

to ligand ratio was (1:l)forlZt-Zt), while (1:2) for lZq-Zsl, which were

comparable to those obtained from solid state study , Table (1) .

2. Stability constant of the Mannich base complexes lZrZal
The apparent stability constant f the (l:1) [metal: ligand] (eq.l) or

(1:2)[meial : ligand] (eq.2)complex , were evaluated using the following

equations(13'14) '-

(2)K=―:ilf与

The (As : Average of three measurements of the absorption of solution

containing a stoichiometric amount of ligand and metal ions)

and (Am : Arre.ug. of three measurements of the absorption of solution

containing the same amount of metal and five fold excess of ligand ).

of the solutions were measured at ().max) of maximum absorption

further more the molar absorptivity (emax) 
- -3nd the degree of

dissociation for all complexes were calculated 
(rr'r)) . The results shown

in Table (4) , indic ate thatthe molar ratio of (1:2) for lZo-Zol complexes

K=禦
軋
2c
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yielded rather high stability constants in contrast of the other values
obtained with (l: l) for lZrZi complexes.
Furthermore the molar absorptivity of all complexes is rather high ,

this probably due to the presence of a bulk propyl group on the nitrogen
atom of amino methyl moiety in the structure of 5-phenyl-2-thion-1,3,4-
oxadiazole.

Suggested stereo chemical structures
According to the results obtained from the metal analysis and spectral

analysis the strucfures of the above mention complexes can be
illustrated as follows :-

,(cfl)fi3

ot^,*-n(,*r*,
(D)

2-dipropyl aminomethyl-2-thion-5-
phenyl- 1,3,4-oxadiazole

ct
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sulphato(2-diprobyl aminomethyl-2-
thion-5-phenyl- 1,3,4 - oxadiazole).

oxovanadium(IY).water (Z)
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phenyl-1,3,4-oxadiazole). cobalt([). water
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Table -4: Stability constant and molar absorptivities of Mannich base complexes at

The developed color become stable after on hour , up to six hours .

e L.mol-lcm-l

14.75。 10

18.6。 10
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dichloro(2-diprobyl aminomethyl-2-thion-
5 -phenyl- 1,3,4- oxadiazole).

copper(II).ethanol

,. a, 
...

Cl.2EtOH

―Ph

(aca.)2 .3EtO H
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diclolo bis(2‐ diprobyl aminomethyl‐ 2‐    dichloro bis(2-diprobyl aminomethyl-2-thion‐ 5-

thion-5-phenyl‐ 1,3,4-oxadiazole).           phenyl-1,3,4-oxadiazolc)platinum(IV)

ruthinum(III)Ch10ride.ethanol(2)(Z5)        diCh10rideowater(Z6)

Ci2・ H20

(aca.)2.2EtOH

Ph

Ph

diacetato bis(2-dipЮ byl aminomethyl‐ 2‐ diacetato bis(2‐diprobyl alninomethyl‐ 2‐thion‐ 5‐

thion-5¨ phenyl‐ 1,3,4‐ oxadiazolc).

ZinC(II).ethan01(3)(Z7)

phenyl-1,3,4- oxadiazole). cadimium(Il).

ethanol(2)(Z8)

Bactericidal activity :-

The anti bacterial activities of the (DI) and it's complexes (ZrZs) was

carried out against growth cultures of (Pseudomonas aeruginosa) and

(Bacillus Subtilis) respectively .

The new ligand (DI) was found to be more active for Pseudomonas

aeruginosa at l0mM ,Table (5) , while the all complexes showed a

wider spectrum of activity against both type of bacteria compared with
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it's lig,and (DI) , Table (5) , this phenomena is known as synergistic
effect(r3'23) , the different in the synlrgistic effect between the metal ion
and the ligan molecule may be attributed to many factors , of these are
cd(II) , Pd(II) , Ru(IIf and Pt(v) are considered to be soft metal ions ,
which render their complexes to be more lipophilic ,this will facilitate
the penetration through the cell wall and effect the constituents of the
cell 

(13'24) 
.

Table‐5:Anti bacterial for(DI)and and (lOmM)teri activl their exes at (5mM

Comp. Bαθ′〃2rS S″ b′′ris Pseudomonas aerupinos

Cont

5mM lOmM 5mM lOmM

(DI)
ｎ
υ 0.5 ｎ

υ 1

Zl 3 J

Z2 2 3

Z3 3 4 1 2

Z4 3 1

Z5 2 2

Z6 2

Z7 つ
４ 2 1

Z8 4 1

REFERENCES

l. HuheeyJ.E. "Inorganic chemistry", Principles of Structure and
Reactivity, Harpar and Row New York p.119,421,425, (1983).

2. Martyneto L.I.and Spityns v.I.,"Methodological Aspects of the
course in Inorganic Chemist4r",Mir Publishers, Moscow,(1986)

3. Hughous M.N.,"Thelnorganic chemistry of Biological procecess".
2no Ed.John Wiley and Sons, Ltd.,(I988).

4. Garrod L.P. and GradyF.o.,"Antibiotic and chemotherapy",3'd
Ed.,(1971).

5. JassimA.H.,Ph.D.Thesis,"Synthesis and study of transition metal
complexes of chelating hetrosycles towards the design of biological
active compounds "Al-Nahrain University,Iraq,Baghdad,(1993).

6. Williams D.R."The metals of Life" van nostrand London,(1971).
7. cotton F.A.and willinson G.,"Advanced in organic chemistry",

4'hEd., (l 980), Wiley Interscience.
8. PandeyH.N., Raml.I.,"Mannich bases derived from 5-

(O)Hydroxyphenyl- 1,3,4-oxad iazole-2-
ones ",J. Ind. chem. S o c.,LI,(197 4).

28



Al- Mustansiriya J. Sci Vol. 20, No 3,2009

9. Vogel A.,"Text Book of Practical organic chemistry",4thEd.,

p.1204,(1978) Longman.
10. Raman N.,Esthar S. and Thangaraja C.,"Anew Mannich base and

it,s transition metal (Il)complexes synthesis,structural

characterization and electrochemical study",J.chem.Soci., 16(4),

(2004).
11. H'azzard B.J.,"Organicum,Practical Hand Book of Organic

Chemistry", l't Ed, p.478, (1973).

12. Al-Hasani R.A.M.,M.Sc.Thesis,"Synthesis and study ofsome

transition metal complexes of Some 1,3,4-oxadiazole derivatives"Al-

Mustansirya, University Iraq, Baghdad (1999).

13. Al-Rubaie Z.A.J.,M.Sc.Thesis,"Synthesis and characterization of
some Anew Mannich bases complexes derived from 1,3,4-

oxadiazole ring of possible biological Activity , Baghdad University,

Iraq,Baghdad,(2007).
Ar-.,t- Lr-rr"-rrrrlrl-ilt'rg$lt 

",*i" 
J.,-^,, '''lE i,i-.ill J -l! +j. r+. -!*ll .14

'(1983) &r'lti''-l+
15. Al-Hasani R.A.M., Ph.D.Thesis,"Synthesis and study of some

transition metal complexes with Mannich bases derived from 1,2,4-

trtazole ring"Al-Nahrain University, haq, B aghdad, (200 4)'

16. Colins C.H.and LyneP.M.-. "Microbiologicai Methods",3'd

.Ed.,(l970) Butter Worth and Co.Ltd.
17. Nakamoto K.,"Infrared Spectro of Inorganic and Coordination

Compounds", 6th Ed,(1997) ,Wiley, Interscience, New York'

18. Balhausen J.C.,"Introduction to Ligand Field Theory",(1962)

New York, Toronto London.
19. Figgis B.N. ,"Introduction to Ligand Fie1d",(1966) John-Wiley

and Sons, Intc, New York.
20. Al-Muktar s.E., Mustafa I.A.;"Inorganic and coordination

Chemistry" (1988).
21. GreenWood N.N.,Earnsha A.;"Chemistry of

Element", 2"d .Ed,(199 8) perganmon Press.

22. Williams D.R."The metals of Life",(1971) van nostrand London'

23. Nester E., Roberts E.,"Microbiolog",3'dEd,12001) McGraw - Hill.

29



Al- Mustansiriya J. Sci Vo1 20,No3,2009

Synthesis ofNew C― Substituted Phenothiazine De五vatives

Suad M.Al.Atti。 ,MOhalmad R.Ahamad and Luma S.Ahamed
Dept OfChemistry,Concge of science Un市 ersity ofBaghdad

Received l1/6/2008-Accepted 8/10/2008

lt.``1) え
=彗
」  |

凸い ぅめ j`6メ
ど 色 ォ 出 11^ひJ醜夕8押 |ひ 6‐ 口 11｀

り _≦ `ゝ
,ヽ 釧い ■

めLyい りD゛lど む夕じメロ1ム上L"戸 ども 出1■ l JI・ 工 _かL」 (1)醜夕LメJIりJツ13全国 |

■ メ・ Jリメ ´ ハLど よ 嘔 り,fコ |ズ2)醜メ Ⅲ Ⅲ にN■ メ !ひ却 Jメ こ PYし
eJ絆口 |、J crよ 嘔 fJ(3)己けぅ■

=ハ
´ H10(どい」諄L」い リメ ´じ -7,3)、工亀ン」|ご岬

い `Jtt^出い ン ぽ ゃり 1社L´ も (4)oメ」手 H10(ゝ ヽ ■J♂ じ -7,3)脚
″メ↓出」い(8-3)出いメじヽ ■り|り国IⅢ♪|。(5-8)o響 |●りL´L7,3♂ い メ|

.ヽメロ|ひ

ABSTRACT
The ailn of the present work is synthesis of■ ew phenothiazine derivatives

containing C― substituted phenothiazine starting ■om phenothiazine. Synthesis of

(3,7-disulfonyI PhOsphineimine)loH phenOthiazine(5-8)through the reaction of
phenothiazine with acetyl chlo五 de and acetic anhydHde to give compound(2),
which react with chloro sulfonic acid tO g市 e(3,7-disulfonyl ch10Hde)10H―
phenothiazine(3)then react with sodium azide to g市 e(3,7-disulfonyl azide)10H―
phenothiazine (4). Condensation Of cOmpOund (4) with triphenyl phosphine,

tHphenyl phosphite, tnmethylphosphite,and diinethyl phenyl phosphine gave the

(3,7-disulfonyl phosphineimine)10H_phenOthiazine(5-8)The bi010gical act市 ity of
number of the prepared compounds were tested against twO types of bacteHa

塾 五Cha C01i and staphyllocOcOuS allreus.

INTRODUCTION
During the past period phenothiazine and a number of its derivatives

have been reported to posses various biological activities. So the
importance..gf phenothiazine compounds as drugs have long been
recognized (r). The pharmacologicil activities of phenothiazinl have
been attributed to the basic nitrogen of the ring, which donates electrons
to the biological receptors, by a chargetransfer mechanism (2).

Phenothiazines are an important group of neuroleptics used in treatment
of moderate and severe mental and emotional conditions (3). Another
types of its derivatives have been reported as antiseptic, insecticides .In
additional to the biological activities phenothiazine and its derivatives
have found numerous application in other fields, complexes such as
methylene blue are well-known as dyes, bacteriological stains, or redox
indicators, to mention a few of their many applications. They have also
been successfully employed as antioxidants in industrial applications (a).

Finally more than 100 compounds are derived from the fundamental
phenothiazine skeleton have been synthesized and pharmacologically

30



Synthesis of New c-substituted Phenothiazine Derivatives 
Suad, Mohammad and Luma

tested in the past four decades 
(5). Therefore, the present work was

directed toward synthesis of new derivatives of C-substituted
phenothiazine derivatives, which expected to have possible biological
activity.

The reaction of phenothiazine (l) with acetic anhydride and acetyl
chloride yielded l0-acetyl phenothiazine (2), this compound on
refluxing with excess of chloro sulfonic acid gave (3,7- disulfonyl
chloride ) 10H phenothiazine (3) .Then it was reacted with sodium azid
gave (3,7 disulfonyl azide) lOH phenothiazine (a).The last step when
the compound (4) was reacted with deferent phosphor compounds
produces the imino phosphorus (5-8) via intermediate complexes.

MATERIAL AND METHODS
Melting points were recorded using Gallen Kamp melting point

apparatus and are uncorrected. Infrared spectra were recorded on a Pye-

Unicam SP3-300, and on (FT-IR) infrared spectrophotometer as KBr
disc by AL- Nahrain University. Chemistry Dept. and by Baghdad

Univ., College of Science, Chemistry Dept. Shimadzu UV-Visible
spectrophotometer UV-160A.were performed by Baghdad Univ.,
College of Science, Chemistry Dept. Elemental analyses (C.H.N) were

recorded on a Perkin-Elmer 240 B and were performed at the laboratory
of Chemistry Dept. Mussel University. Thin layer chromatography
(T.L.C) was performed on aluminum sheets precoated with silica gel

F254.The biological activity were performed by the genetic engineering

and biotechnology for post graduate institute Baghdad university .

General procedures for the preparation of compounds
1. Phenothiazine (1).(6)

A mixture of diphenylamine (1.699,0.01 mole) , sulfur (0.649

,0.02mo1e) and trace of iodine was heated in a sand bath maintained at

250 -260oC for 6 hrs. The reaction mixture was cooled and dissolved in
hot ethanol, the mixture was added to water. The yellow precipitate was

filtered and recrystallized from ethanol m.p (l8l-182 "C) yield 70%
purity of phenothiazine was checked by T.L.C using chloroform:
ethanol (2:0.5) as eluent.

2. N10-Acetvl phenothiazine (2) o)

A mixture of (8g, 0.04 mole) of phenothiazine, (20mL) acetic

anhydride and (20mL) acetyl chloride was refluxed for 2 hrs. then it was

cooled to room temperature and decomposed with (50 mL) cold water
to give a yellow crystals which was recrystallized from ethanol m.p

(195-196"C; yield 68%.
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3. (3.7 Disutfonyl chloride ) 10 H phenothiazine (3)(8)
N16-Acetyl phenothiazine (9.6a9 , 0.04mole ) was added in

portions to 40mL cold chlorosulfonic acid The mixture was maintained
at 70 - 80 

oC for 7br. The reaction mixture was poured onto ice - water
(about 5 g) and the solid product was filtered and recrystallized from
ethanol m.p (129-130"C) yield 60%.

4. (3.7 disulfonvl azide) 10H phenothiazine (4).
(3,7 Disulfonyl chloride) lOHphenothiozine (3.95g, 0.01 mole)

was added in portion to a suspension of sodium azide(|.28g ,0.02mole)
in acetone (lO0ml).The mixture was stirred at room temperature for 2
days. A white solid was formed, the solid Nacl and excess NaN3 were
filtered off and the solvent was distilled. A grey solid remained,
recrystallized from methanol m .p 86"C yield 75%.

5. ( 3.7 Disulfonvl phosphineimines) 10H phenothiazine( 5-8).
Solutions of triphenyl phosphine / trimethyl phosphite I

triphenyl phosphite/ dimethyl phenyl phosphine (0.005 mole) in 5 mL.
of dry ether each one was added to a solution of (3,7-disulfonyl azide)
10H phenothiazine ( I g , 0.0025 mole ) in 5 ml of dry THF .A complex
was first formed which then decomposed with evolution of nitrogen on
standing two days in the refrigerator ,the solution deposited crystals
which was recrystallized from dioxane Table (3-l) list m.p. and
percent yield of prepared compounds(5-8) .

Microbiological Estimation :

To study the microbiological effects of the prepared compounds
correspond to the wells assay, there were two species of bacteria,
Escherichia coli and staphylococcus aurous. These species were
isolated and classified by the genetic engineering and biotechnology for
postgraduate institute, Baghdad University.

Wells plate assav 
(e)

The solutions of the prepared compounds in a suitable solvents and
were applied to the selected agar medium that has been inoculated with
suitable test culture. The antimicrobial agent diffi.rses in an over-colony
circle around the wells of application, the radial growth of the colony
was recorded on the completion of incubation and mean diameters of
the zones of inhibition were recorded to represent the degree of the
antimicrobial agent.
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RESULTS&DISCUSS10N

loC‐substituted Phenothiazlne:―

Synthesis of(3,7‐ disulfonyl phosphine inline)10ヨ I Phenothiazine

Thc(3,7-disulfonyl phosphine iminc)10H phenOthiazine(5… 8)were

obtained from phenothiazine which initially prepared by the reaction Pf

diphenyl anlinc with sulfur in presence ofiOdine catalyst at 250-260C.

The foll.lation of our reaction products is based on typical infrared

bands for substituted benzene derivatives and that supported by

comparison their ultraviolet spectra with those previously reported for

塞 聯 繊 盆 ∬ 聴 鮒 讐 蔓 }輔 ぎ 詭 構

specturln exhibited two bands at λ max 254 nm and 318 nm。
「rhe

phenothiazinc(1)Was then cOnverted to 10-acetyl phenothiazine(2)

using acetic anhydride and acetyl

phenothiazine(2)showed the disap

and showed a stretching band at 161

showed a characteristic aromatic bal
l(C=C)。

The iS01ated disulfonyl chloride showed no e宙 dence for the

presence of 10¨ acetyl group as shoWn from IR spectmm.This
observation suggests that the cleavagc of acetyl group may have

滅 櫨 券 脚 榊 ‖ Jl弾
iphenothiazine ring,two other band

arc assigned to thc asyminetric and syrrlinetric stretching band of SC)2

group.The Ultraviolet spectrum of compolllld(3)rcvealS tWo bands at

λ max 276 nm and λ max 336 nm oWhcn(3,7-disulfonyl ch10ride)10H

phenothiazinc(3)was reacted with sodium azide in acetone media it

椒 孵 1棚 喚 li鱗 離

【

ぶ 押 嶺 i響 増

aromatic(C―H),tWO bands at 1388,1184 cm‐
1,these two absorptions are

typical for S02 grOups(Fig。 4).The Ultra宙 olet―Visible absorption

spectmm of compound(4)was taken in chlorofollll and display a well―

蒻 棚 害 い 年

m墓

墨 甦 基 轟
The last step,when(3,7… disul

was reacted with triphcnyl phospl

phosphite and dilnethyl phenyl phosphine,at roOm temperature for two
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days. A moderate reaction concerned with evolution of nitrogen and
produces the imino phosphorus (5-8) via intermediate complexes (r2-r5).

N302SO

(R)31三 =N02S

Ｓ

　

　

Ｎ
Ｉ
Ｈ

/Ph
PR3=P、

こ
]h '

The conversion to the intermediates could be effected in five
minutes at room temperature in dry ether and dry THF, but incubation
of the reaction mixture in refrigerator for 48hrs. gave good yield (63-72
%) of phosphine imine and phosphite imine.

Table (3-1) show melting points and percent yield of sulfonyl azide
and phosphine imine.The purity and sffucture of (3,7-disulfonyl
phosphine imine) I OHphenothia zin and (3,7-disulfonyl phosphite imine)
lOH phenothiazine were confirmed by elemental analyses ,IR and w-
spectrum.

. IR spectrum of compound(S) showed stretching band at 3448 cm-

' (N-U) phenothiazine, two bands at 1394.--' unJ 1193 cm-r due to
SOz with appearance of three bands at lll2 cm-r, 1087cm-r and744cm-l
due to (N:P) phosphine imine group which supported the compound
(5). Characteristic bands of IR spectra listed in table (3-2) and.

ultraviolet spectrum of compound (5) showed three bands ot Lu*
264nn,284 nm and 327 nm which are attributed to conjugation of
double bond (N:P) with aromatic ring which showed a red shift .

IR spectrum of compound (6) showed stretching band at 3327 cm-l
which could be attributed to (N-H). Sharp strong bands at l390and
ll86cm-rassigned to So2 ( asym. And sym.) ffi; bands appeared at
l225cm-' and 877 cm-' due to (P-o-c), absorption bands atl099cm'1
,1020cm-1 and752 cm-' due to (N:P; (tt)

Ultraviolet spectrum of compound (6) showed two bands at l.,nu*
224nm.and 252nn. IR spectrum of compound (7) showed
stretching band at 3300 cm-' which could be attributed to (N-H) of
phenothiazine, sharp strong band at 1390 cm-r and 1193 cm-rassigned to
SO2 group (a sym.and sym.) also bands appeared at 1225 cm-r , 902 cm-

G
S02N3  PR3   R3酬 02S

0
Ц3坐

H
Complex

pいぃ
H

P⇔メ費3Pぐ 3
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' drr. to (P-O-C) and other bands at ll25 cm-r ,1039 crn-l and 873 cm-r

due to (N:P) .

Ultraviolet specffum of compound (7) showed two bands at l"max

257nmand343 nm see table (3-13).
IR spectrum of compound (8)showed stretching band.at 3400cm-'

(N-H) phenothiazine, two bands at 1394 cm-rand 1175 cm-r due to SOz

with appe arance of three bands at 1122 cm-' 1037 cm-l and 937 cm-1

due to (N:P) phosphine imine group which supported compound (8)

Test of the bioloeical activitv*
Th. "ff.rt of (3,7-disulfonyl chloride) lOHphenothiazine, (3,7-

disulfonyl chloride azide) l0Hphenothiazine, and 3,7-disulfonyl

phosphine imine) lOHphenothiazine (5,6,7,8) (the phenothiazine

derivitives prepare d in l0% DMF solution) were tested against two

types of bacteria Escherichia coli and staphylococcus aureus the

experiment was conducted by using neutrient agar plates. The plates

were incubatedat3Tco for 24 hrs.

The study showed that (3,7-disulfonyl chloride) l0Hphenothiazine

possesses biological activity toward two types of above mentioned

tacteria. While (3,7-disulfonyl azide) l0Hphenothiazine and their

derivative compounds (5,6,7,8) possessed no biological activity toward

the E-coli but they show a varying biological activity toward S-aureys

Figs (1,2,3,4) indicated different inhibition zones for these bacterial

spicies depending on the type of compound. We can conclude the

positive results by the following: -

i. (3,7-Disulfonyl chloride) lOHphenothiazine showed inhibition zone

13mm in diameter in E-coil and 18 mm in S- aureus'

2. (3,7 -Disulfonyl chloride azide) l0Hphenothiazite inhibition zone

20mm in S-aureus but compound 6 showed 13mm inhibition zone

in this bacterial.
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Table-1:Iniared spectra ofcompollnds(1-8)

Ｃｏｍ

ｐＮｏ Structurc

oN‐H
D C-H

Aromatic
υC―H

Aliphatic
Ｃ〓
面

u SOz cm'r
asym
sym

Othcr band
cm''

l

αlD 3342S 3030ヽV 1595S

2 αЮ
|

COCH3

3075W 2910M 1590M
6C=0
1670

C:02S

3380M 3060 VW 1575W
1390M
l180S

螂q3叫 3390M 3087 VW 1600M
1369M
l163S

6N3
2113

ChゝLNI

3425M 3075M 1517M
H91S
1396M

6N=P748
1087,1114

6

lPl101P‐ N∝

,PttFPl°

Pbh

3327M 2860W 1589

M
1186S
1390S

6N=P752
1020,1099
POC
877

1225

7

CH1011P¬02SplDttNP10CH313

3300M 3050 VW 2858Vヽ V 1602S
1390S

l193S

6N=P873,
1039,1125,

6P-0-C
902,

1225

8

PhCttP NQSヽ

く x》  

場 け に駐 Ph

3400S 3050ヽV 2920W 1560S
1175S
1394S

6N=P937
1037

1122

S=strong,M=mcdian,W=weak
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Table -2: physical properties of compounds (2-8)
Compd.
No Stnrcture

Chcmical forrnula

(MW〕
M.P.C° %Yicld

Color of
crvstal

2 SP C14HHNOS
(241)

195‐ 196 Yellorr,

3

∞ド
Ц B町

°
C12H7N04S3C12

(395)
129‐ 130 6Cl Brown

机ScO郡3

1

C12H7N704S3

(409)
Black

QP莉rヽOS C48H37N304S3P2

(877)
75‐ 72 Beach

mP莉ド
ヽOW C48H37N3010S3P2

(973)
140

shiny
crystal

町OllProlsnp…島
C:8H25N3010S3P2

)(6Cll
BIue

叩 n…

甲

…
職 n

C28H29N304S3P2

(629)
Beach

Al- Mustansiriya J. Sci

Figure-l: (1) Effect of compound (3) on Eschericha coli
(2) Effect of compound (8) on Eschericha coli
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Figure-2: (1) Effect of compound (3) on Staphyllocous aureus
(2) Effect of compound (8) on Staphyllocous aureus

Figure-3: (1) Effect of compound (7) on Staphyllocous aureus
(2) Effect of compound (5) on Staphyllocous aureus
(3) Effect of compound (4) on Staphyllocous aureus
(4) Effect of compound (6) on Staphyllocous aureus

(1) Effect of compound (7) on Eschericha coli
(2) Effect of compound (5) on Eschericha coli
(3) Effect of compound (4) on Eschericha coli
(4) Effect of compound (6) on Eschericha coli

Suad, Mohammad and Luma

Figure-4:
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ABSTRACT
Cyanoethylation of starch has been carried out by the reaction of starch with

acryionitrile in basic medium. The prepared polymer has been characterized by IR

,p..t or.opy. The gelation of raw material (starch) and modified Starch

(cyanoethylitarch) according to the equilibrium %swelling degree has been

investigatea in different midia (distilled water, n-saline and buffer solution
pH:2)--Cyanoethylstarch (CES) shows higher uptake of water compared with starch,

,ugg.rt, more hydrophilicity. In vitro Controlled release of (PHCI : Propanolol

hyilchloride) drug 
-from 

(CES) hydrogel were studied in_ three different media

lOistiUea water, n-saline and buffer solution PH:2) using ultra violate absorption

iollow quantities released at different times.The concentrations of drug released

increased gradually and then attain affixed value at certain drug load.

Al- Mustansiriya J. Sci Vol. 20, No 3,2009
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INTRODUCTION
Hydrogels are hydrophilic polymers of vegetable, animal,, *i:1-!1*,?,t
synthetic origin. Hydrogels are water swollen crosslinked polymers " '

I; water they swell to an equilibrium volume. They posses

hydrophilicity iue to the preserve of water solubilizing groups, such as

-bU, -COOH, -CONHz, -CONH-, -SOgH, ect. Their relative stability of
shape is due to the presence of a three-dimensional network. Their

.*o11., state results from a balance between the dispersing forces

acting on hydrated chains and cohesive forces that do not prevent the

peneiration tf water into the network(2). Starch granules are insoluble in

Lold water, but imbibe water reversibly and swell slightly. The percent

increase in granule diameter ranges form 9.1% for corn to 22'7o/o for

waxy corn(3l. However, in water, a larger irreversible swelling occur

f-illl r,-;.-ii e.: .g.ulill-t*,il ,.,+ IJ+IJIIAJSYI 6^ *ul cDi c.r^ lJt.;-# i
,-.-^ff I .'"'.11, Lsff iUr:Vl a+-.rr ,l' ''-,;r .elJ,.-ll dl-i-e.iYl +'il+'t' tl*i.l+l
6*r-5"-Jl +_.rJSl c+Lll J_J--ll ,_Jti^ll etJl ) iili-.tl-rl i-3x t'-r .LlJ!"urt"JsJ!

4f;qUrf6Vfa ; ..-tf r.U: ifi::!f i+-r.r ol r+-r.( 2 el i'#-e'l-Jl JlJl +iJl JJJI:
.,r (+lJlSJJ$^ ,JJ:r!:,rJ el3J ,.,..,i ,j)1..L fSJl 4iLc i-l;r ''' oi .l 'i'ill ki'J5l
JfSl +t-ff cj!--llr l}rr|.-Jl +-)rKl 6+."^tt d-J=^ll 6Jti^ll 

"LJl) 
iil:i- l1-rl aix

.,.., iit-U:.tt rl3rJl cr!.S a--.,t 1a=-"ii,:t JJi i.-ivl :.+$i flJii-l+: (2 dir.:^LJl
elrJl a.+.S Ol +-,,1;l ,,.,ll +tL+Jl LDi dr- d,*+ . ';Jl -*Jlill .,Je elrJl 'J+^l
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producing gelatinization. Biodegradable microparticales of cross-linked
starch have been designed as carriers of proteins and low molecular
weight drugs in vivo. Methods are presented for the synthesis of poly
acryl starch and its conversion to microparticles. Macromolecules were
immobilized in the microparticles in high yield, i.e., up to 4o%o of the
dry weight consisted of the immobilized protein(a). The optimal
conditions of immobilization were investigated by varying the
concentration of starch, the concentration of acryloyl group, and the
amount of additional cross-linking agent. The possibilities of using
polyacryl starch microparticales as a carrier for low molecular weight
drugs has been investigated(5). In this work we report the modification
of starch into cyanoethylstarch and study the gelation of starch itself
and cyanoethylstarch. Also we study the Controlled release of (PHCI :

Propanolol hydrochloride) drug from (CES) hydrogel in three different
media (distilled water, n-saline and buffer solution PH:2) using ultra
violate absorption follow quantities released at different times.

MATERIALS AND METHODS

PHYSICAL MEASUREMENT
A11 UV measurements were recorded at (R.T.) by using (IJV-Vis)
spectrophotometer type Shimadztt,l60. Infrared spectra were recorded
as (KBr), discs using the (8300) (IR) Shimadzu spectrophotometer in
the range (4000-500)cm-t.

MATERIALS
Starch and n-saline (aqueous solution of sodium chlori de gglL) were
used as Iraqi local product. All other reagents were commercially
available and used without further purification.

SYNTHESIS OF CYANOETHYLSTARCH (CES)
10g starch and (12.49, 0.23 mole) acrylonitrile (AN) and 25ml 5yo
aqueous solution of sodium hydroxide were refluxed with continues
stirring for 45min., the reaction mixture was then cooled and neutralized
with acetic acid, the product was poured into about 50ml diethyl ether
where tafff like precipitate was obtained, the precipitate was further
purified by dissolving in 30ml of acetone and again precipitated by
pouring into diethyl ether, filtered and dried in vacuum oven until
constant weight is affained. The product was characterized by infrared
spectra.

SWELLING MEASUREMENT
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Cyanoethylstarch, was accurately weighed in suitable closed thumb and

placed in stoppered conical flask containing 100m1 distilled water,

which was left in a thermostated cabinet at 30+0.loC for 21 days. After
every 24hrs., excess water was poured off from the thumb, the gel is

held for 10sec. Then dropped in a weighing bottle which is covered and

weighed. The o/oswelling number was calculated as follows(6):-

w, -IryLx 100o:-*o

where o, is the percentage swelling number.

W1, is the weight of equilibrium swelled sample.

W6, is the dried weight of the polymer.

This experiment was repeated again by using pH:2 buffer solution and

normal saline instead of distilled water.

U.V. QUANTITATIVE DETERMINATION OF DRUG

Where only single component in the sample absorbs significantly, the

wavelength is chosen to coincide with the center of abroad maximum in

the spectrum to minimize wavelength-setting erro.s(A.As summing that

the linear range for compliance with the Beer-Lambert law has been

established and that the drug concentration has been adjusted within the

optimum range for the type of instrument concerned, than two

approaches to quantification may be employed. If an acceptable

siandard of the drug in available, and if the calibration graph passes

through zefo,measurement of replicated of the standard at a compatable

concentration, and of the tests are performed in bracketing sequence

(i.e. each group of samples is proceeded and fallowed by the standard)'

Under identical conditions of solvent and temperature and using the

same matched ce|ls. The concentration of the test sample is then found

by reference to the results from the standards. Alternatively, the specific

a6sorbance is used to calculate the sample concentration, using the

absorbance measured in the specific solvents. 200mg of the pure drug

(PHCL) was dissolved in 100mL distilled water. The maximum

absorpiion wavelength was determined for the drug. Different

concentrations of the drug were prepared by transferring suitable

volume of the mother solution into 10mL calibrated flask to cover the

working range. The absorbance of the solution at the specific l,-u* was

-.utr.td against the blank. The absorbance was plotted against

concentration to obtain a calibration graph. This experiment was

repeated again by using pH:2 buffer solution and saline instead of
distilled water.
DRUG RELEASE STUDIES
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In vitro studies: The release was performed by using cyanoethylstarch.
0.1g of cyanoethylstarch was accurately weighed in suitable closed
thumb, and placed in Stoppard vial containing l00ml- distilled water.
The vial was kept in a thermo stated cabinet at 30+0.loC for l0 days
(the time which required attaining maximum swelling). 2,4,6 and gmg
of the drug aqueous solution was dispensed in the swelled polymeric
matrix by using horizontal shaker, (PHCL) drug was used. The elution
medium was sampled and the content of drug in the samples was
measured spectrophotometrically at 3l2nm. Sampling was almost
carried out every 24 brs, and the concentration of drug release was
calculated from the calibration curye of drug. The
above method was repeated again by using pH:2 buffer solution and
normal saline instead of distilled water.

RESULTS AND DISCUSSION
PREPARATION OF CYANOETHYLATEDSTARCH
Cyanoethylatedstarch scheme (l) has been prepared by the reaction of
starch and acrylonitrile monomer in basic medium.

50/O aqueous solution

NaOH
Starch――oH + cH2==?H

CN
Starch__0_C―C―CN

H2H2Reflux

45 min

Scheme -l: General route of cyanoethylated starch preparation

GELATION OF STARCH AND CYANOETHYLSTARCH
The extensive inter and intramolecular hydrogen bonding among
hydroxy groups in starch makes it difficult to dissolve. For this reason
starch gr_anules are insoluble in cold water, but imbibe water, and swell
slightly(t). The higher up take of water by the cyanoethylstarch suggests
the more hydrophilicity of the cyano starch derivative, compared with
starch itself. Typical hydration data of swelling degree against time of
starch and (CES) are collected in table (l) and (2) respectively and
graphically represented in Fig (1) and (2) respectively.
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Table -1: Change in %swelling degree of starch as a function of time in different
media

Time/hrs. %oDegree of swelline. cr

E)istilled water Salline solution Buffer solution (pH:2\
24 78 113 156
48 115 155 188
72 145 186 209
96 184 220 241
120 205 243 262
144 245 280 305
168 245 280 305
192 245 280 305
216 245 280 305
240 245 280 30s

Table -2: Change in %swelling degree for cyanoethylstarch as a function of time in
different media.

Time/hrs.
Degree of swellins

E)istined water Normal saline
Buffer solution

bH:2\
24 105 155 205
48 212 263 330
72 344 395 492
96 463 510 640
r20 568 620 713
144 690 753 840
168 810 878 980
192 810 878 980
216 810 878 980
240 810 878 980

Fig - I : Degree of %swelling for starch as a function of time in different media
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Fig -2: Degree of %swelling for cyanoethylated starch as a function of time

different media.

The starting point in this work was to study the effect of water, normal

saline, and buffer solution (pH:2) on the swelling of starch and

modified starch (CES). The maximum degree of swelling o can be

.uranged as fallows:
Buffer solution (pH:2) > saline solution > distilled water

305 280 245

The rate of swelling was the highest in buffer solution @H=2),
fallowed by normal saline and the lowest rate was in distilled water.The

process of swelling in aqueous media that is the interaction energy

between aqueous media and starch needs to be sufficient to over come

the hydrogen bonding in the interior of starch granule. The amorphous

regions of the granules are solvated first and the granules swell rapidly,
eventually many times its original size. During swelling, and as

consequence of it, some linear amylase molecules are leached out of the

granule into solution. The starch as polysaccharide is hydrolyzed in acid

medium. This may be the reason for the highest swelling value in
solution of (pH:2). In this medium the damage of hydrogen bonding

will be strong and will allow considerable swelling. In hydrophilic
matrices consisting of drug with a water gelling polymer (usually

polysaccharide) and in vitro drug release occurs by a combination of
diffusion through the gel and erosion of the matrix. The proportion of
drug released by each mechanism is determined by the properties of the

gel and the solubility of the drug(e).
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U.V. ANALYSIS
Generally, molecules that absorb in the U.V. region at a certain

wavelength will contain suitable chromophor. The spectrum consisting

of a plot of absorbance, percent transmiffance, or log of absorbance as a

funciion of wavelength is automatically obtained using scanning

spectro-photometer.The absorptivity or molar absorptivity of many

substances at specified wavelength is listed in various tables in
literature. The U.V. spectrum of (PHCL) was determined and the molar

absorpitivity of the drug was calculated by plotting of absorbance as a

function of concentration.
If we obtain a linear straight line, the s19pe of the straight line can be

used to calculate the molai absorptivity.(' 
o).

(PHCL)

e: slop. Mwt

1.2x295.8

:355 L/(mol.cm)

CALIBRATION CURVE OF (PHCI) DRUG
In many but not all cases. Lambert-Beer's low is obeyed during

ultravioiet-visible obsorption by polyatomic substances. The most

straightforward way to use Lambert-Beer's low for quantitative analysis

is toheasure the absorbance of the sample solution at a wavelength at

which the species in solution is known to absorb radiation. A working

curve of PHCL as a function of concentration is shown in fig (a).

ｏ
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ｏ
ｏ
■
く

0.1

0.09
0.08

o.o7

0.06
0.05

0.04

0.03

o.o2

0.01

0

o.o2 0.04 0.06 0.08

Goncentration g/L

Fig - 4: The working calibration curve for the data of (PHCL). (The absorbance in 1

cm cell at l"*u* 3L2nm.
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It is apparent that the slope of the plot should be the product of
molar absorptivity and the cell path length. Because the working curye
is linear and goes through the origin it can be used to determine
concentrations from the measured absorption values(Io).

CONTROLLED RELEASE OF (PHCL) DRUG
Propanolol has the following structure,

rH2 1CH2~NH m(cH3L
O HCl

Formula weight (Cr6H2rNO2HCl) : 295.8 .

Melting point : l64oC.
Soluble in water, ethanol but is slightly soluble in chloroform.
Propranolol hydrochloride, a non-slective-B-drenergic blocking agent,
has been widely used in the treatment of hypertension angina pectoris,
and many other cardiovascular disorders. (PHCL) is subjected to an
extensive and highly variable hepatic first-pass metabolism following
oral adminstration with areported systemic bio availability of between
15 and 23%o. In addition, initial plasma leveles of (PHCL) (C-"*.
Between I and 2hr) can very up to 7-fold after oral administration due
to individual variations in hepatic metabolic activity("). Because of its
relatively short plasma half-life patients are routinely, asked to take
(PHCL) in divided daily doses every 6 to 8hr. Such frequent drug
administration may reduce patient compliance and thus therapeutic
efficacy. In recent years slow or sustained-release formulation, of
(PHCL) has become available with claims that these formulations
maintion B-adrenoceptor blockade throughout a 24br period and enable
the drugs to be given once daily.It has an absorption maximal in
distilled water at3l2nm. The same l..u* was found in normal salline and
in aqueous solution of pH:2.After attaining maximum swelling at 30 +
0.loc, the different drug loads were dispensed and the elution medium
was sampled every 24hrs., where absorptions were measured at3l2r:un.
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Fig -5: (PHCL) release (4 mg/0.lgm cyanoethylated starch) as a function of time in
distilled water, normal salline and buffer solution (pH:2).

Fig-6:(PHCL)releaSe(8 mg/0.lgm cyanoethylated starch)aS a inction oftime in

distilled water,nollllal salline and buffer solution(pH=2).

On the other hand, percentages of drug release concentration are

collected in Tables(4)and(5)。
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Table -3: Variation of percentage of drug release concentration with time for (PHCL)

1 starch) in different media (l00mL).

Time/hrs.

Percentage ofdrug release concentration

Distilled water Normal salline
Buffer solution

(PH:2)

24 3.75 5 6.25

48 11.25 13.75 16.25

72 20 22.5 25

96 28.75 32.5 35

120 37.5 42.5 45

144 46.25 50 55

168 55 61.25 62.5

192 65 70 75

216 73.75 80 85

240 82.5 87.5 95

264 82.5 87.5 95

288…504 82.5 87.5 95

Table -4: Variation of percentage of drug release concentration with time for
L)(load= starch) in different media 00mL

Time/hrs.

Percentage ofdrug release concentration

Distilled water Normal salline
Buffer solution

(oH:2)

24 7.5 8. l3 8.75

48 14.38 17.5 20

72 20 25 28.75

96 25 31.25 42.5

120 30 37.5 50

144 36.25 44.38 56.25

168 42.5 50 65

192 47.5 56.25 72.5

216 53.75 62.5 78.75

240 58.75 68.75 86.25

264 65 75 92.5

288 71.25 81.25 97.5

312 77.5 87.5 97.5

336 82.5 93.75 97.5

360 88.75 96.25 97.5

384‐504 93.75 96.25 97.5

(PHe

EFFECT OF DRUG LOAD
The solubility of the penetrant in and its diffusion through the polymer

matrix follow Henry's and Fick's Laws, respectively. Thus, the type and

concentration of the pentrant and the molecular state of the polymer,

above or below its glass transition temperature (glassy or rubbery), are

important. In the simplest case, where the peneffant is a fixed substance
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and the polymer is above its glass transition temperature, the passage of
the penetrant through the polymer matrix is proportional to the Fick
diffrrsion constant, and the Henry solubility coefficient.Permeation also

depends upon the nature of penetrant. The rate of passage of a

permeating species through a polymer matrix is governed by its
solubility in the polymer and the relationship between the size of the

penetrant molecule and interstices in the polymer. The size of (PHCL)
is big, the molecular weight is considered here as a measure of the size

(295.8).Release occurs by outflow of drug from the gel and inflow of
water to the gel. Rate of diffusion is explained by Fick's law:

- r--DdCm/dx, where

J: flux (g/Cm2 sec).

D: Diffusion coefficient
Cm: concentration of the diffusing material
X: cross-sectional area, crossed by the drug

Starch consists of fwo types of molecules amylose (normally 20-30%),

and amylopectin (normally 70-80%). Amylose and amylopectin are

inherently incompatible molecules. Helical amylose structure has

hydrogen bonding and amylopectin contain well identified amorphous

and crystalline regions. Helical structure in amylopectin give rise to
extensive degree of crystallinity.It is a fact that gross crystalline areas

are barriers against permeation and it seems that this the reason of
increasing the amounts released of drug gradually. It is clearly seen,

from data reported in tables (4) and (5) and from swelling

measurements of starch, cyanoethylated starch, that cyanoethylstarch

have the higher equilibrium swelling number, and higher release rate.

We have to take into consideration the effect of the microstructure of
the final modified polymer on the flux of dispersed biomaterial in the

polymeric matrix. The modification of starch with acrylonitrile provides

a good way to modify matrix properties. Hydrogel material is unique

wiih respect to their ability to release enclosed drug in aqueous medium.

Since they are capable of absorping water while simultaneously

releasing an enclosed drug, the release rate is modified by the degree of
hydration of the d*g, polymer system.Polymer before modification, is

nlt highly swelled by water, while after modification with acrylonitrile,

it more swelled by water and we can expect a higher flux of permeant'

IR SPECTRA OF STARCH AND CYANOETHYLSTARCH
For proper characterization of vinyl-monomer- substituted starch, the

infrared method is highly recommended. The potassium bromide disk

technique offer on ideal method for obtaining infrared spectra of starch

and its derivatives, particularly if satisfactory disk can be prepared

without excessive grinding. The IR spectrum of (CES) showed

４
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distinctive and characteristic absorption nitrile band around (2230 cm-r)
(r0). This band indicated the formation of cyanoethylstarch.
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ABSTRACT
In this work, ethyl-4-(4-chloro phenyl)-6-methyl-2-oxo-1,2.3-4-tetrahydro
pyrimidine-5-carboxylate (1) was prepared from condensation of ethyl acetoacetate

*itt +-"t toro benzaldehyde and urea in the presence of LaCl3.7H2O and then

hydrolyzed to the corresponding acid (2) bV using sodium hydroxide. Reaction of
uLia p1 with excess SoCl2 was yielded the acid chloride (3), which upon

reactions with propargyl alcohol and dicyclohexylamine afforded the

corresponding ptop-Z-y"yl carboxylate derivatives (4) carboxamide (5)

respeciively.bn-the otlei hand, reaction of (1) with thiosemicatbazide in dry

toluene gave acyl thiosemicarb azide (6) which upon ring closure with cone. H2SO4

and NaOU afforded 1,3,4-thiadiazole (7) and 1,2,4-triazole (8) moieties derivatives

respectively. Subsequent reaction of (8) with NH2NHZ gave hydrazino-4H:-I,2:4'

triazole *oi.ty derivative (9). Moreover, bromonation of (1) with NBS afforded

bromomethyl derivative 1iO; and used for the synthesis of series of

dihydropyrimidine derivatives (11-15) through nucleophilic substitution reaction.

The svnthesized compounds were ve五 fled by their lR and l」 rヽ special data.

INTRODUCTION
Dihydropyrimidine derivatives have been reported to possess diverse

biologicai properties as antihypertensive, antifungal, antibacterial,

herbiiidal and plant growth regulators and corrosion inhibitors(l-4)' In

addition, therapeutic effects of 1,2,4-triazole, 1,3,4-thiadiazole and

pyrazine containing compounds have been well studied for a number of
pattrologicat .onditioni including inflammation, cancer, pain,

tuberculosis or hypertension(5 - 1 0)
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In the present study, promoted by these observations, the synthesis of
a series of new dihydropyrimidine-2-ones fused to another heterocyclic
ring or side chain well known their biological activities.

Materials and Methods
Melting points determined in open capillaries on a Gallen Kamp MFB-
600 melting point apparatus and are uncorrected. The lR spectra were
recorded by KBr discs or films with a Pye-unicam sP3-100
spectrophotometer. UV spectra were recorded with a Hitaci-2000
Spectrophotometer.

Preparation of ethyl-4-(4-chloro phenyl)-6-methyl-2 -oxo-1,2 r3,4-
tetrahydro pyrimidine-S-carboxylate (1):
4-Chloro benzaldehyde, (1.14 gm, 0.01 mole.), urea (1.8 gm, 0.03

mole) were added to a stirred ethyl acetoacetate (1.3 gm,0.0l mole)
and then catalytic amount (0.9 gm) of LaCl3.7H2o was added. The
mixture was refluxed for 7 hours. After cooling, the mixture poured
onto ice water (30 gm) and the precipitate was filtered. The solid (l)
was recrystallized from ethanol-water to give compound (l) (Table l).

Preparation of 4-(4-chloro phenyl)-6-nwthyl-2-oxo-1, 2,3,4-
tetrahydro pyrimidine-S-carboxylic acid (2):

A stirring mixture of compound (1) (2.1 gm,0.007 mole) and sodium
hydroxide (0.007 mole, 5% solution) was refluxed for 7 hours. After
cooling, the solution was acidified with hydrochloric acid and the
precipitate was filtered and recrystallized from ethanol (table l).

Preparation of 4-(4-chloro phenyl)-6-methyl-2 -oxo-1,2r3,4-
teirahydro pyrimidine-S-carbonylchloride (3):

A mixture of compound (2) (1.46 gm,0.005 mole) and thionyl
chloride (10 ml) was refluxed gently for 7 hours. Excess thionyl
chloride was removed under vacuum and the precipitate was collected
and recrys tallized from chloroform.

Preparation of prop-2-ynyl-4-(4-chloro phenyl)-6-methyr-2-oxo-
1r2,3,4-tetrahydro pyrimidine-S-carboxytate (4) :

A mixture of compound (3) (0.9 gm, 0.003 mole), propargyl
alcohol (0.2 gm, 0.003 mole) and dry benzene (15 ml) was gently
refluxed for 4 hours. After cooling, the solution was neutralized with
5% Na2co3 (30 ml x 3) and the organic layer was separated and
washed with water (30 ml x 2),The solution was dried over Na2S04,
filtered and the filtrate was evaporated under vacuum to give an oily
product (4).
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Preparation of 4-(4-chloro phenyl)-6-methyl-2-oxo-N,N-
dicyclohe xyl l 12 r3f4-tetrahydro pyrimidine-S-carboxamide (5)

To a stirring solution of compound (3) (0.5 gm, 0.001 mole) in dry
benzene (5 ml) was added dropwise a solution of dicyclohexyl amine
(0.2 gm, 0.001 mole). The mixture was refluxed for 6 hours. After
cooling, the solid was filtered and washed twice with dry benzene (10
ml), then with hydrochloric acid (0.01 M). After separating the organic
layer, a solution of 5oh Na2CO3 was added and washed with water. The
organic layer was dried over Na2SO4 and filtered and the solvent was

evaporated under vacuum togive an oily product (5) (Table 1).

Preparation of 2-{V-@-chloro phenyl)-6-methyl-2-oxo-1,2,3,4'
tetraliydro pyrimidine carbonyl) hydrazine carbothioamide (6):
To a solution of compound (l) (0.9 gm, 0.01 mole) in dry toluene (30

ml) was added thiosemicarbazide (1.5 gm, 0.001 mole). The mixture
was refluxed for 7 hours and after cooling, the precipitate was filtered
and recrystalized from ethanol-water (Table 1).

Preparation of 4-(4-chloro phenyl)-5-(5-hydrazino-1,3,4-thiadiaz.ol-
2-yl)-6-ncihyl-2-ox o-1,2,3 r4-tetrahydropyrimidine (7) :

A mixture of compound (6) (0.5gm,0.00lmole) and concentrated

H2SO4 (10 ml) was stirred at room temperature for 24 hours. The

mixture was poured onto crushed ice and the precipitate was collected

and recrystallized from ethanol-water (Table l).

Preparation of 4-(4-chloro phenyl)-5-(5-mercapto-4H -1r2,4-triazol-

3-yl)-6 methyl-3,4-dihydro pyrimidine-2H-one (8):
A stirred mixture of compound (6) (0.05gm,0.001 mole) and aqueous

sodium hydroxide (4%, l0 ml) was refluxed for 7 hours. The mixture

was acidified with acetic acid and the precipitate was collected and

recrystallized from ethanol (Table l).

P rep aratio n o f 4-(4-ch Io ro p h enyl)-5-(5 -hyd r azino -4E-1,2,4-triazol'
3-yt)-6-mthyl-1,2,3,4-tetrahydropyrimidine-2(tl!-one (9) :

To a solution of compound (8) (0.6 gm, 0.001 mole) in absolute

ethanol (30 ml), hydrazine hydrate (6.9 gm, 0,02 mole) was added

dropwise. The mixture was refluxed for 4 hours. The solvent was

removed in vacuum and the oily product was formed (Table 1).

55



synthesis ofNew Dihydropyrimidine 2_([H)-one compoundr 
*"ona, Suad and Sahar

Preparation of ethyl,6-(bromo methyl)-4-(4-chloro phenyl)-2-oxo-
1,2,3,4-tetr ahydro pyrimidine-S-carboxylate (1 0) :

A mixture of compound (1) (1.3 gm, 0.04 mole), N-bromo
succinamide (0.8 gm, 0.004 mole), dibenzoyl peroxide (0.5 gm) and

chloroform (20 ml) was gently refluxed for 6 hours. After cooling,
chloroform (10 ml) was added and dried over MgSO4 and filtered. The

solvent was evaporated under vacuum and the precipitate was filtered
and recrystallized from ethanol (Tablel).

Preparation of 4-(4-chloro phenyl)-4,6,7,8-tetrahydro pyrimido-
(4,5-d)pyridazin-2,5-(lll, 3H)-dione (11-12):
A mixture of compound (10) (0.8 gm, 0.002 mole), hydrazine
hydrate or phenyl hydrazine (0.02 mole) and ethanol ( 15 ml) was
refluxed for t hours. After cooling, the solvent was evaporated and the
product was collected as oily ( I 1) or as precipitate which was

recrystallized from acetone (12) (Tablel).

Preparation of ethyl-4-(4-cltlorophenyl)-6-(methyl amino)-2-oxo-
1,2,3,4-tetrahydro pyrimido-5-carboxylates (13-1 5):

General method:
A mixture of compound (10) (gm, 0.02 mole), dimethyl formamide

(15 ml) and an appropriate secondary amine (0.02 mole) was gently
refluxed for 6 hours. The solvent was removed in vacuo and the
corresponding product was collected either as oily (13-l ) or solid
products and recrystallized from benzene (Table l).
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RESULTS AND DISCUSSION
Synthetic routs leading to title compounds are summarized in scheme
(land 2). The condensation of ethyl acetoacetate and 4-chloro
benzaldehyde, urea in the presence of Lacl3.H2o gave ethyl-4-(4-
chloro phenyl)-6-methyl-2-oxo-1,2,3,4-tetrahydro pyrimidine-5-
carboxylate (l) which was previously used by us(l l) as the key
intermediate for further synthesis. Thus when compound (l) was treated
with sodium hydroxide solutio n), 4-(4-chloro phenyl)-6 -methyl-2-oxo-
1,2,3,4-tetrahydro pyrimidine-S-carboxylie acid (2) was obtained. The
IR spectrum showed the oH stretching absorption band near 2400-3300
cm-l as broad band and the c:o stretching one at l7r5 cm-l, in
addition to c:o stretching one at 1680 cm-l for cyclic amide.
Reaction of (2) with thionyl chloride yielded acid chloride (3) which

on treatment with propargyl alcohol and clicyclohexyl amine afforded
the prop-2 -ynyl- 4 - (4-chloro phenyl) - 6 -methyl -2 -oxo - 1,2,3,4 -tetrahydro
pyrimidine-5-carboxyiate (4) and 4-(4-chloro phenyl)-6-methyl-2-
oxo,N,N-dicyclohexyl-L,2,3,4-tetrahydro pyrimidine-S-carboxamide
(5), respectively.
The structure of these derivatives were proven on the basis of their
spectral data, the IR specffa of compound (a) exhibited a =c-H
stretching vibration near 3250 cm-l and C:O stretching vibrations at
1715 cm-l (ester), in addition to carbonyl amide absorption band at
1685 cm-l and c-o band (ester) at 1250 cm-I. The formation of
compound (5) was confirmed by the presence of C-N absorption band
near 1270 cm-l combined the disappearance of the c:o (-cocl)
stretching band at 1800 cm-I.. on the other hand, the reaction of
compound (l) with powdered thiosemicarbazide in d.y toluene afforded
the acyl thiosemicarbazide (6), which upon ring closure with conc.
H2SO4 and NaOH gave 4-(4-chloro phenyl)-5-(5-hydrazino-1,3,4-
thiadiazol -2-yl)-6-methyl-2-ox o-l ,2,3 ,4-tetrahydro pyrimidine (7) and
4-(4-chloro phenyl)-5 -(5miercapto-4H- 1,2,4-triazol-3 -yl)-6-methyl-2-
oxo-3,4-dihydro pyrimidine-2(lH)-one (8) respectively.

The derivatives (7-8) display in their IR C:N, NH and SH
absorption near 1640-1650 cm-I, 3180-3400 cm-l and 2600 cm-l
respectively.

Moreover, 4-(4-chloro phenyl)-5 -(5 -hydra zino-4H- 1,2,4-triazor-3 -
y0-6-methy l-2-oxo-L,2,3,4-tetrahydro pyrimidine-2(lH)-one (9) was
obtained in 40%o yield from the reaction of (8) with hydrazine hydrate
under reflux in absolute ethanol. The absorption bands at 3200-3400
cm-l in the IR spectrum of (9) is due to NH, NH2 stretching vibrations.

Refluxing compound (1) with N-bromo succinamide (NBS) in
chloroform in the presence of dibenzoyl peroxide for 6 hours afforded
ethyl 6-(bromo methyl)-4-(4-chloro phenyl)-2-oxo-1,2,3,4-tetrahydro
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pyrimidine -5-carboxylate (10), which was also used as the key
intermediate for fuither synthesis. Thus when it was reacted NH2NH2
and Ph NHNH2, 4-(4-chloro phenyl)-6-methyl-4,6,'7,8-tetrahydro
pyrimido - [4, 5 -d] -py ridazin-2,5 -( 1 H, 3 H) -diones ( I 1 - I 2). The formation
of these derivatives (11-12) was indicated by the appearance of new two
absorption bands in their IR spectra of the C-N stretching at 1240-1250
cm-1, combined with the disappearance of the C-Br absorption band at

700 cm-1.
Similarly, compound (10) was allowed to undergo the nucleophilie

substitution reaction with secondary amines namely piperidine,
dimethyl amine and morpholine under reflux in DMF to give ethyl-4-(4-
chlorophenyl)-6-(methylamnio)-2-oxo-I,2,4,6-tetrahydropyrimido-5 -

carboxylates(l3-15)respectively, which display characteristic brands at
1230-1250 cm-l for C-N, combined with the disappearance of the

absorption; band to C-Br near 700 cm-1.
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Scheme I

Redha,Suad and Sahar
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ABSTRACT
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the earth.

To evaluate the absorbed dose and concentration values of 40K,the gamma

spectroscopy technique was used. Seven samples of building mateHals had been

studied,distributed by flve sample■om Nttaf prO宙nce and two■ om Babylon
province.

A comparative study on the activity,absorbed dose and concentration values

of40K obtained in this work are investigated.

The gamma spectrometry method with a high energy efflciency NaI(Tl)
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INTRODUCTION
The Euphrates region represented by Najaf and Babylon province

has not been sufficiently explored in terms of environmental
radiological studies. In 2000, a thesis submiffed to college of science,

Babylon University, performed the first study of this kind in this region

ttl.
Natural environment radio nuclides are responsible for the most of

the external exposures of gamma radiation. This contribltion is mainly
due to the radionuclides of the natural series "tfJ, 

23sU and 232Th

followed by ooK, universally present in the earthl2).
The world mean rp.tin. concentration of ooK is 370^Bq.Kg-'[3],

the average absorbed dose rate in air at lm distance from aoK source is

15,54 nGy.h-l[4]. United Nations Scientific Committee on the effects of
Atomic Radiation, LINSCEAR(1993), establish that, 75% of the

radiation dose received by humanity is come from natural radiation

sources. Based on these radiation levels, one can certiff that the

knowledge of primordial radionuclide such ooK is an important pre-

requisite for evaluation of the rate of exposure and the absorbed dose by

the populated [Kannan, 2002, p222]. This Knowledge ensures

radiological control, since a predominate part of environment radiation

is found in the soil which is an important source of building materials

tsl.
The knowledge ensures radiological control, science a

predominate part of environment radiation is found in the soil which is

an important source of building materials [5].
Potassium is an essential element of human metabolism and can

be found in all living cells, mainly in the muscular tissue. Natural

Potassium is composed of three isotopes: "K, 
ooK and alK, of which

only aoK is radioactive. This radionuclide occurs at the approximate

abundance of 0.012% in relation to the whole mass of Potassium [6].
ooK has a half-life of 1.28r10e years and is a beta and gamma

emitter (89% and l loh of its radiation, respectively) with respective

energies of 1.3MeV and 1.460 MeV [7].
The relevance of the Potassium-40 study is mainly due to its long

half-life, its importance for living organisms with a uniform

distribution, and because it is responsible for 98% of the gamma

emission of the primordial radionuclides present in the earth. The

present work is important because there is no reference regarding the

ur.u.o.r..rning the aoK concentration and absorbed dose in the building

materials.
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THEORETICAL PART

A- Measure of detector efficiency.
By using "'E*, standard source and applied the two following

two equations, we measured the counting efficiency.

1- Equation of correction[2].
C, = Coe-^to (l)
Where
c1 : Activity of 's2Eulstandard source) at the moment of measurement.

co: Activity of "'Eulstandard source) at the moment of manufactured.
t6: delay time,

l,: Decay constant.

" ln2 0.693
l, = T -:'-' i Ty: half life of r52Eu-standard 

source.Tv, Tv

2-Equation of the efficiency[21.

C,
eo/o = fr' r00% .....e)

Where
C': Activity of the photopeack at the moment of measurement with out

background.
Ir: Percentage of gammaray emission probability.

B-Calculation of the speciftc activity:
Based on the calculation of the counting efficiency of the r52Eu

standard source, it possible to calculate the specific activities of aoK

with energy 1460 keV based on equation (3)t81.

A =--4: --B.Geo/olro/om 
l'u " """'(3)

Where
A: specific activity of the radionuclide (of;pq.Kg-r)
A': area under the peak.
eolo : counting effi ciency.
t: counting time.
m: sample mass (Kg).
B.G: Back Ground Radiation

凛
　
　
ヽ
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for B.G equation (4) can be used

B.G =
4.66JN (4)

(s)

eohlrm

Where 4.66 corresponded to one level of confidence of 95% [8].

C- Calculation of elemental concentration ofa0L(-

To evaluate the elemental concentration of aoK radionuclide, we

used equation (5) in unit pg/gm[9].

c,. =.]{!-xA*.
l.uxNoxFon

Where
Cu: fraction of element 

aoK in the sample.

Mu: atomic mass of aoK.

B: constant.
l.u: radioactivity decay constant (s-1).

No : Avogadro's number (6.023' 1023 atoms'mo1-r)'

fu: fraction atomic abundance in nature'

A6 i ffi e&sured Activity concentration (B q'Kg-' )'

D- Culculation of the absorbed dose in air:
In 1988 equation (6) published in I-INSCEAR (United Nations

Scientific commiitee on the 
-Effects 

of Atomic Radiation) was used to

calculate the absorbed dose rate AD in outdoor air at one meter above

ground.

AD = (4.32x10-3)Ao x10-' (Gy.h-')..."

Where
Au: Specific activity of aoK (Bq.Kg-')

(6)

10-t: Conversion factor from the absorbed dose air'

AD: Absorbed dose.

EXPERIMENTAL PART
A-Sampling and method.

Seven building material samples were collected from the middle

Euphrates of Iraq iiIoiU"t"d by five samples from Najaf province and

two samples from Babylon p.orritt... The samples were dried, sieved at

a granulometry, lowerihurr 65 pmand homosized. Each sample of lKg
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was stored in standard l.5L polyethylene marinelli beaker. This
marinelli beaker was used as sampling and measuring container. Before
use the containers were washed with hydrochloric acid and rinsed with
distilled water, Each sample was counted for 8000s.

B- Preparations and calculations.
The activities of natural radionuclide ooK i, the building materials

was determined by gamma rays spectrometry, NaI(Tl) of 3',x3', crystal
dimensions, coupled to a Cannberra MCA (multichann el analyzer) with
4096 channel. This system presented a resolution of 7.2% in 662 key
for 60co 

standard source. To reduce the beaks rowed effect, the crystal
NaI(Tl) was enveloped by 5cm thickness layer of lead covering, the
measurement time for each sample was standardized at g000s. Based on
the calculations of counting efficiency of the r52Eu-standard 

source, it
was possible to calculate the energy efficiency curve, fig-L, from which
and by using equation (3), the specific activities and mein values of aoK

with energy 1460 kev, were calculated as shown in Table-I. The
concentration and absorbed doses and mean value of aoK in the samples
understudy are listed in Table-2.
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Figure-1: Calibration curve of energy efficiency ( %) of NaI(Tl).
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Table― of aoK radionuclide in the s4mples'1: Specif,rc activi 10n ln

Sample
蹄C観

響
宙サ

40K-1460 keV

Najaf cement 485.90± 7.46

Najaf block 384。 10± 4.86

Najaf gypsum 520。 88± 7.22

Najaf brick 980。 67± 10.13

Najaf sand 140.01± 3.86

Babylon block 417.69± 6.67

Babylon brick 938.84± 9。 53

″a′α″ 552.58± 7.10

in the building materials

*World wide average

Table-2: Absorbed doses and mean value of aoK

ln n

Sample
Absorbed dose nGy.h‐

1

1460 keV

Najaf cement 20。 89

Najaf block 16。 52

Najaf gypsum 22。40

Najaf brick 42.17

Najaf sand 06.02

Babylon block 17.96

Babylon brick 40。 37

World* 15.54

″ ια″ 23。 76
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The elemental concentration of the 40K in

listed in table‐ 3.
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the present samples are

Table-3:Elelnental f40Kntai concentratlon o in the Sa

Sample Elemental concentration aoKoZ

Najaf cement 1.57

Najaf block 1.25

Najaf gypsum 1.69

Najaf brick 3.19

Najaf sand 0.45

Babylon block 1.36

Babylon brick 3.05

″ ′α″ 1.80

The specific activities and absorbed dose in the air at one meter
above the ground for aoK obtained from the study and the work
conducted in other regions can be seen in Table-4.

Table-4: Specific activities and absorbed doses in air at one meter above the ground
of aoK.

Location
K-40

reference
Act市itv(Bq.Kg~1) AD(nGv.h‐ 1)

PE―Brazil 1,827(541-3,572) 79(23.4‐ 154.3) [9]

World* 370(100… 700) 15。54 [10]

RN―Brazil 677.8(56.4‐ 1.972) 29。 3(2.4‐ 85.2) [3]

Tripoli 270(265-282) 12(11.4-12.5) [2]

Gudalore-India 195。 2(77.5-595.9) 73(27.5-203.9) [4]

Kalpakkam-
India

406(200-854) 17.4(9-37) [5]

Middle of Iraq
548。 75(135.02‐

997.79)

23。 67(5。 83-

48。 3)

Present
work

* World wide average, PE:Pemambnco; RN: RioGrand do Norte.

72



Measurement of the Absorbed Dose and Elemental Concentration of aok In Building Material In The

Middle Euphrates of Iraq 
Hayder, Raad and eassem

RESULTS AND DISCUSSION
The well resolved photopeak of 40K 

0460 keV) was appeared in

the spectra. The specific activities of 40K in building materials varied

from 140.01 to 980.67 Bq Kg-' (with a mean of 552.58 Bq Kg-') see

Table-l. As shown in Table-2the absorbed doses in air lm above the

surface were calculated using equation (6), where values varying from

6.02 to 42.17 nGy.h-r, withl mean of 23.76 nGy.h-l, were obtained.

From Table-3, one can observed that, the elemental concentrations of
o'K rary from 0.45 to 3.19 with mean of 1.80.

Table-4 shows the specific activities and absorbed doses in the air

one meter above the ground for ooK obtait ed from the study, and the

work conducted in other regions. From which it can be seen that the

results obtained in this work are higher than the world mean.

CONCLUSIONS
By gamma spectrometry method, the elemental concentration, as

well as the absorb.d dor. in air one meter above the surface could be

determined. When the average values for the concentrations and

specific activity of aoK in the present study are compared with those of
the world..r.u.r, it can be seen that the measured activity and absorbed

dose in studied area ate higher than the world mean' The highest

concentrations were found in the Najaf brick. Radioactivity levels of the

environment depend on geological aspects, mainly on rocks and soil'

RECOMMENDATIONS
The present work suggest that more investigation about the

radioisotopes in different places in middle Euphrates of Iraq ate

required, and to map the natural nuclides contamination in building

materials soil, drinking and ground water, tap water and bottled water.

It is important to starting with making epidemiological studies of
the general population to determine lung cancer incidence due to high

level of coniamination. This would give a good motivation to remedial

the area of radiation contamination and to protect people of radiation

risks. We recommend upgrading the existing equipments to get better

quality and higher resolution with new equipment'
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ABSTRACT
Thc purposc of this paper is to study the Weyl groups and

structure of the specht modules s〕 (m,n)。 Also,in this study,we were

able to provc the following composition series of the modules s〕 (m,n)

0 c Imyf

0 c Imyf

⊂
　
⊂

Imβ:⊂ Kerγ:⊂ S:(m,n)

Imα :⊂ Kerγ〕⊂S〕 (m,・)

1,INTRODUCTION
NIIany outstanding problems in representation theory can be

solved、vith a proper undcrstanding of the specht rnodules for the Weyl

groups Wn Oftype Bn[1,2].

Pccl[3]giveS thC analysis ofthe spccht modules corresponding to

the partitions of the forln(n― r,lr),0≦ r≦ n_1.The diagram of such a

partition is a hook and accordingly,these specht rnodules are refelTed to

as hook representation modules.Halicioglu[4]show hOW tO construct

submodules of Specht inodules for Wcyl groups. Geck and Jacon[5]

prescnt the ireducible representations of Hn and consider the canonical

basic sets for certain values of the parameters in type Bn.Brandt[6]

present the analogues of rnore results in the syminetric groups for the

Weyl groups of type Bn.The intention of this research is to study the

stmcture ofthe modules s〕 (m,n)。

Now we givc an indication ofthe layout ofthis papero ln section

2, we present deflnition and some properties of the Weyl group. In

section 3,we introduce a classiflcation of the group algebra KWn. In

section 4, we introduce the 価 damental deflnitions and examples of
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compositions,partitions and diagram. In section 5, we introduce λ―

tableaux and(λ ,μ)― tableaux and related defmitions.In section 6,we

givebadc deinitions andanalysis ofspechtmodules S3(m,n)。 Finally

in section 7,we review the background theory that we shall need;we

also combine our results to complete the proofofthe rnain theorem。

2.THE WEYL GROUP Wn
We begin by deflning a falruly of integral representation inodules           r

ofthe Weyl groups N、 .Let xl,¨ 。,xn be independent indetenninate
over the fleld K characte五 stic P,which rnay be zero or a p五 rne number           .
and P not equalto 2,let Wn be the set of a1l one to one lnapping w

from the set(土 xl,.… ,土 xn}OntO{土 xl,.… ,土 xn}SuCh that w(― xi)=
二W(対),i=1,… .,n.

The pair(Wn,COmposition)forFnS a group known as the Weyl
groups[1].

Prapι FrJω ∠L:
1)Each element w belongsto WniS Called a pe.11lutation.

2)w can be represented as

3) The order of the Weyl groups Wn is denoted by I W, I which is
equal to 2 .n! .

Example(2.1)r
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3. THE GROUP ALGEBRA KWn
Definition(3.1) :

Let K[x1, ... , xn] be the set of all polynomials in x1, .. ' , xn with
coefficients in the field K .

Then any permutation w e W, can be regarded as a one mapping
from K[xr, ..., Xn] onto K[x,, ... , Xn] by defining w(xr,..., Xn):
f(wx1, ...,wXn) for each Polynomial (x1, ..., Xn) e K[x1, ..., Xn].

That is w changes each variable xi bY the variable w(x;) in each

polynomial f(x1, ... , Xn) e K[x1, ... , Xr].

Now since kf(x1, ... , Xn) e K[x1, ... , Xn] for each polynomial

f(x,, , Xn) € K[x,, , Xn] and for each k € K, Then the

multiplication of a permutation we Wn by a scalar ke K is a function

kwf(x1, ..., Xr) : kf(wx1, ..., wxn) for each f(*,, ..., Xr) e K[x1, ...,
xn].

Let KWn be the set of all k-linear combination of the

permutatiofls w1 € Wn, i.e. KW,:{X ki w1/kie K}

4. COMPOSITIONS, PARTITIONS AND DIAGRAM
In this section we introduce the fundamental definitions of

compositions, partitions and diagram. Thereby we follow ll,2 and 61.

Definition (4.1):
1) l,: (?"r,)"2,...) is a composition of n, if 1.1, h, ... are non-

00

negative integers with I I I 
: I Ii = n. The non-zero )"i are called the

: _r

parts of 1".

2) Apartition of n is a composition )" of n for which
Ir > Iz ) f,: > ...

Definition (4.?:
A pair of partitions (1,, p) of a positive integer n, is a pair of

sequences of positive integers I : (I,, ... ,L) and p : (Pr, ... , p1) such

that

2) )"r+ )\2+ ... * L. * p1 * ltz* ... * p1: tl.
Definition 4.il2

If )" is a composition of n, then the diagram [X] is the set

{(i,j ) I i,j € Z, 1 < i,.1 Sj <Xi }. If(i,j ) e []"l,then(i,j )is
called a node of [],] . The kth row ( respectively, column ) of a diagram

consists of those nodes whose first ( respectively, second ) coordinate is

k.
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We shall draw diagrams as in the fbllowing example.

臓 α″″J′ r4r):

Yasmin

For λ=(4,2,3,1)we have[λ]=

De,■lirlia“

“

の:

Let(λ ,μ)=((λl,¨ 。,λs),(μ l,¨ 。,μt))be a pair Of partitions of a
positive integer n.Then the set

D(Lμ)={(i,j,011≦ i≦ S,1≦ j≦ L if kttl and l≦ i≦ t,1≦ j≦ μi

if k=2}is called the(λ ,μ)一 diagram。

Exα″′ル

`こ

刀 :

Let(λ ,μ)=((3,2,2),(3,3))whiCh iS a pair of partitions of 13,
then the(λ ,μ)一 diagram is the set

D(λ
,μ)={(1,1,1),(1,2,1),(1,3,1),(2,1,1),(2,2,1),(3,1,1),(3,2,1),

(1,1,2),(1,2,2),(1,3,2),(2,1,2),(2,2,2),(2,3,2)}.
The following pair ofnodes is also a(λ ,μ)一 diagram。

5. 1. - TABLEAUX AND (L p) - TABLEAUX
We continue with the introduction of l. - tableaux and (tr, p) -

tableaux and related definitions. Our main references are [], 6].

Definition (5.1)z

Let l, be a composition of n. A 1" - tableau is one of the n! Arrays
of integers obtained by replacing each node in [I] bv one of the integers
1,2, ..., n, allowing no repeats.

Examote 6.1t, [l - ,

Let I : (1,2,4,1). Then ,, :EFl-UTil
are l. - tableaux 

El
D′β

“
lirlia“ 仁刀:

Lct(λ ,μ)=((λl,… .,λs),(μ l,… 。,μt))be a pair partitions of a
positive integer no Then any one to one inapping Z from E)(礼 μ)into
the set{土 Xl,.… ,土 Xn}SuCh that Z(il,jl,kl)≠ ± Z(i2,j2,k2)if(
il,jl,kl)≠ (i2;j2,k2)iS CallCd a(λ ,μ)― tableau.
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駒 α″″ル 6刀 :

Let(λ ,μ)=((3,2),(1,1))be a pair of partitions of 7,then a

((3,2),(1,1))一 tableaux is the mapping

Z:D((3,2),(1,1)―      {土
Xl,..。 ,土 X7}deflned by Z(1,1,1)=Xl,

Z(1,2,1)=x3,Z(1,3,1)=―X5,Z(2,1,1)=X2,Z(2,2,1)=― X4,Z(1,1,2)

=X6,Z(2,1,2)=x7。

Z can also be considered as the following pair ofarrays

6.SPECHT MODULE S,(m,n)

Dι″
“

:`:ο

“
“
`fり

:

Lct(λ,μ)=((λ l,… 。,λs),(μ l,… .,μt))be a pair Of partitions of a

positive intcger n,and let Z be any (λ,μ)一 tableau,then the cyclic

KWn― module SK(λ,μ)generated over KWn by<Z)(i・ eo SK(λ ,μ)=
KWnIZ))iS CallCd the Specht modulc over K coresponding to the pair

ofpartitions(λ ,μ)Of n.
The Specht modules SK((m… 2,1卜

1),(n_m-1,lr‐ 1))will be denoted

by SI(rrl,.),where t,r,rrl  an(l  n are positive integers such that ti≦

llll≦ n and r≦ n-1■ .

Dιル lirliο

“
に 刀 :

Let αl:SI(m,n)一 一 ― → SI+1(m,n),β l: SI(m,n)一 一 一 → SI+1

(m,n)and    γl:SI(m,n)__→ SIII(m,n)are the linear

廿ansfomation.Then αl,βl,γl are KWn― hOmomorphism if P

divides m, n― rn and both m and

n― nl respectively.

ИMttIW″ Sン ,り

Let K be a fleld of characteristic P not cqualto 2 and P

divides both ln and n-ln.Depending on the results founds by AL―

Aamily[2],theanalysisofthemodule S3(m,n)Will be dOne.
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7。 THE MAIN RESULT
In this section,we give our lllllain theorem. First we review the

background conceming of the ilTeducible KWn―  module required to
enable us to state ollr results.

7.l USEFUL BACKGROUND RESULTS
Here,we summa五 zc somc theorcms without provc(See proof in

[7])whiCh We shall need in orderto provc our Theorem 7.1.

動 ιο″″Z二.IF Imγ:お an heducble KW「 module.

動ω“π,器おm hduCible KW「 m“止
動 ω吻 猜

辞

面 hducible KW「 m“山 .

動 ω
“

震 ふ

需

is an i“山 品 bK乳 ―mttQ

2-猜 需娩面“ducible K耽―mttQ

蹴〕:〕;サil:11ぜ
:告∬ Can forllnulate and proVe the main theorem

lf K is a fleld of characte五 stic P notequalto 2 and P divides

both m and n― m then s〕 (m,n)has the f01lowing composition

senes:
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l.0⊂ Imγ子⊂Imβ:⊂ Kerγ:⊂ S〕 (m,n)

2.0⊂ Imγ『⊂Imα:⊂ Kerγ〕⊂S〕 (m,・)

四

From the above theorems,we have lmγ :,

生呈生ll,  
需  are ilTeducible, and from [2]we

ilTeducible.

Hence 」
lili〉ltt iSireducible.Therefore, S〕

(・1,n)has(1)and(2)as

composition series.

To prove that s:(m,n)haS nO nOn― zero proper subrrlodule other

than lmγ子,Imβl,Imα:and Kerγ :,let y be any non― zero proper

KWn― Submodule,then cither ν is not a submodule of Kerγ:or ν

is a submodule of Kerγ :.

If ν is nota submodule of Kerγ〕,then s〕 (m,n)=ν tt Kerγ〕,

because Kerγ :is maximalin s〕 (m,n)・

But S:(m,n)iS indecomposableo Thcrefore,ν is a submodule

of  Kerγ : and hencc lイ = Kerγ〕 or iイ  iS a propcr submodule of

Kerγ :.

If ν is a proper submodule of Kerγ:then ν=Imβ :or ν∩

If ν∩Imβ:=Imγ子,thcn either ν⊆Imα:or ν+Imα:=

Kerγ〕
If 』ど十11111α : ==Kerγ : ,then

1lnβi n Kerγ :=Iinβ :∩ (ルイ+Imα:)=1lnγ :

This is not trlle.Therefore,ν ≦ Imα:and hence either ν =

Imα:or ν=Imγ子.

2)If ν∩Imβ:=0,let ν∩Imα:≠ 0,then lmγ子≦ν∩Imα:,

which contradicts the assurnption since lllllγ子≦Illllβ: 。「rherefore,

Vol.20,No3,2009

Imβ I   Imα :

面

'   
面

'

have lmγ〕is

IIIrlβ
l

l)
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ν∩Imα:=0。 But it is clear that Kerγ :=Imα:+Imβ :

therefore, ルイ=0。
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ABSTRACT
A relations between alpha particle energy and its geometrical track

parameters on CR-39 nuclear track detector like range , depth ,and diameter, were

be studied for the case of a particle impacting at normal incidence by using

TRACK_TEST Program which was apparently described in present research. The

results were good agreement with the previous studies'

INTRODUCTION
Solid State Nuclear Track Detectors (SSNTDs) [1] are insulating

solids both naturally occurring and man-made. There are several types

of these detectors including inorganic crystals, glasses and plastics' CR-

39
(columbia Resin-39) is the trade name of thermoset plastic which

is polymeric form of diathylene glycol bis (allyl carbonate) . Its simple

formula (CrzHrsOz), . 11 has widespread commercial use as it is very

transparent and mechanically rigid. It is excellent nuclear track

...o.ding. Plastic detectors may be characterizedby a threshold value

of dE/dx , above which etchable tracks are forrned in a given matglial

CR-39 is very sensitive to ionizing radiation and has the lowest dE/dx

threshold of any known Solid State Nuclear Track Detectors (SSNTDs)'

cR-39 can detect protons of energy up to (10 MeV) and has wide range

(from 0.1Mev to several tens of Mev) for alpha particles [4].
A heavy charged particle leads to intensive ionization when it

passes through matte-r. Aiong the path of the particle, a zo16,e called the

latent trackis created ;+1, which ii enriched with free chemical radicals

and other chemical sp-cies. If a piece of material containing the latent

track is exposed to some chemically aggressive solution (such as

aqueous NabU or KOH solution), the chemical reaction would be more

iniensive in the latent track. Such a solution is called the etchant'

83



Relationship between the Energy of Alpha Particle and the Geometrical Parameters of Alpha Particle
Track on cr-39 Nuclear Track Detector 

Murtadha

Through the etching, the latent track becomes visible as a particle
"track" which may be seen under an optical microscope. The effect
itself has been known for long time, which is called the "ffack effect"
12,3, 4).

Several books have already been published on this topic 15,6,7,8).
Starting from the early studies on particle tracks, the geometry of track
development has attracted much affention [9, I 0, ll,l2,l3].

All models described in these references were based on two
parameters, namely, the bulk etch rate V6 and the track etch rate V,,

which were introduced in Ref. [5].

THEORETICAL PART
1. Track geometry

Fig. (l) Shows the geometry of etched track for the case of a
particle impacting at normal incidence [10]. In this simple case the
track-etching rate,vl , is assumed constant and the bulk-etching rate
,vs , isotropic .The track diameter ,D, and the length of the etched track
,L, depend essentially on the competitive effects of Vs and V1 . From
fig. (l) it is easy to derive.

L: (V1-Vs).t (l)
Where t is the etching time, and

P:2Ys(WY- Yvr*w ) Q)
For V1: Vs , then obviously L: D:0

For track incident on the surface at a dip angle (which is the
angle between the track and the surface), the component of v1
perpendicular to the surface, V1sin0 , must exceed Vs in order to
produce a track

V1sin0 >Vs ; sinO > VsNr
Hence there exists a critical angle of registration given by

Oc=arcsin VB/VT (3)
In this case the track have been elliptical major and minor axis
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original

etched

Fig. -1:Track etching geometry for the case of a particle impacting at normal
incidence [10]

2. TRACK_TEST Program [4]
For actual applications, the studied models require computer

programs to simulate the track growth and to calculate track parameters
(major axis, minor axis, track depth, etc.), track contours and track
profiles. Many authors have reported results on track profiles and
parameters [0,11,15,16], but the used programs are not widely
accessible, neither commercially nor free of charge. We are used a

computer program called TRACK_TEST U4l. The program is
available It is mainly intended (and experimentally verified) for alpha-
particle tracks calculations in CR-39 and LR I l5 detectors.

The program TRACK_TEST written in Fortran 90 will be useful
for investigations where nuclear tracks are involved. It enables
calculations of the track parameters, track profiles and track opening
contours. The program has been experimentally verified for alpha
particles [4].

The program integrates routines for calculations of the
coordinates of the track profile and the contour of the tack opening, and
for graphical presentation of these. The functions are characterized by
the fitting coefficients. The user can adopt the default coefficients, i.e.
those published in the original references, or input some values chosen
by the user. In this way, different functions can be tested by the user.
Whenever a user chooses some other coefficients, the program will
calculate the new Z function with these coefficients and plot it on the
screen. If the function is smaller than I at some points or if it has no

h:v
「

‐
六

Ｔ・
ｔ ＼

R1

L:\
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maximum, the program will stop and respond "this function cannot
worlt' . Some other possible problematic functions are also disabled. In
this way, the user can test different shapes of the function and can fit
experimental data to determine the Z function which corresponds to the

etching conditions.
The third Z function was recently determined in Ref. [17] and

only the default constants can be used for this function.
For the LR 115 detector, two functions are provided; the first one

was published in Ref. [18]. Again, the user can adopt the original
coefficients or input some chosen values. The second Z function was

recently determined by the group in Ref. [9] and only default constants

can be used for this function. Regarding the input parameters, the

incident angle should be between 0" and 90", while the incident energy

should be below l0 MeV. The outputs of the program are the lengths

of the major and minor axis of the track opening, as well as the track
depth and range. The program also plots on the computer screen the

following: the initial detector surface, the detector surface after etching,

the profile of the track, the contour of the track opening and the

trajectory of the particle. The size of the track is scaled so that it always
fits inside the screen. The window graphics coordinate system has been

used through the command
STATUS = SETWINDOW f.TRUE., -2.*A -1.5*A, 2.*A,1.5*A)
Where A is the maximal coordinate of the track along the x-direction
(horizontal axis on the screen).

The control .TRUE. As the first parameter in the command

SETWINDOW is used to determine a'y'Laxis which increases in the

upward direction. Such a choice of the screen, 4,A' along the r-axis and

3A along the y-axis, gives a realistic presentation of the track
appearance. The scale is given on the left of the track so that the user

can get an idea of the real size of the track. Other track parameters

(major axis, minor axis and track depth) are also given on the screen as

shown in fig.(2)
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Fig. -2: The track profile and track-opening contour obtained for the CR-39

detector, for the parameters (angle:9O",Y s:2.3 6pm,alpha energy:5MeV

,etching time:6h)

2-1. Programming steps of TRACK-TEST Program
Since the program is experimentally verified for alpha particles

[18], the following discussions will be confined only to alpha-particles.

Calculations of the alpha-particle track parameters involve the

following steps.

2 - I - I Calculations of alpha-particle ranges
The first step is the determination of the alpha-particle range R in

the detector using the program on The Stopping and Range of Ions in

Matter (SRIM) by James Ziegler. Energy-Range curves obtained from

the SRIM program are stored in two files ("RANG-CR-SRIM.DAT"
for the CR-39 detector and "RANG-LR-SRIM" for the LR 115

detector) in the form of tables. The range of an alpha particle with a
particular initial energy can be determined by linear interpolation
between the values given in the tables.

2-I-2. Determination of the distance along the particle
Trajectory to which the etchant penetrates the next step is the

determination of the depth D along the particle trajectory to which the

etchant penetrates. This is performed through a numerical integration of
the track etch rate (or the Vt function):

ct∵

島
ｒ
ｆ
∫

Ｄ

〓∬

鳩 嗜R― _t‐ 1
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where R is particle range, x is the distance along the particle trajectory,
R -x is the residual range and Dx is the peneffation depth of the etchant
after an etching time tx . A loop is performed in the program, where the
distance Dx is increased with steps of 0.1 pm and the corresponding rx
is calculated. There are two possible exits from the loop.

The first one is tx : T where T is total etching time; in this case
the etchant does not reach the end point E of the particle range in the
detector so D : Dx . The second exit is D : R; in this case the etchant
reaches point E. It is noted that the maximal value of D is R. In the
latter case, the track is over etched and further etching progresses in all
directions with the rate Vb. In this case, the over-etched time toe and
the over-etched thickness hoe: toe x Vb have to be determined.
2-1-3. Splitting the distance D into intervals

In this step, the distance D is divided into N intervals with N + I
points with coordinates xi . The length of each interval is 0.1 pm. If D =
R, the last part of the track is divided into smaller intervals with lengths
of about 0.01 pm. The subsequent procedures are: calculations of Vt (xi
) at all points xi along the particle ffack up to D; calculations of the time
ti when the etchant reaches the point xi according to Eq. (4), and
determination of the local developing angles 6i at all points according to
the equation in Ref. [1a].

／
ｆ
ｌ
ヽ

ｍヽ５■〓
ヽ
ノ０δ

識 )覇
=年 1,Ⅳ 十 二 (5)

2-I-4. Calculations of track coordinates
Here, the coordinates (x,i , y,i ) of the points on the track wall in

two dimensions for normal incidence are calculated by using the
following equations [ 3]:
xl=対 +B sin δ(xi),
yti=B cos δ(Xi),
where B is given by

B=Vb。 (T― ti).

(6)

(7)

(8)

In this way, a set of points representing the particle track is
obtained. The methods of translation and rotation of coordinate system
described in Refs. [7,18] were then used to obtain track profile for an
oblique incident angle 0 . The coordinate axes were firstly rotated for an
angle 0 and the origin was then translated for a distance h from the
point O to the point O_. The coordinates of the track wall recalculated
in the new system x_Og_ simulate the oblique incidence of an alpha
particle on the detector surface with the angle 0 . An example is

presented in Fig. 3 where the curves w1 and w2 reptesent the locus of
the particle track in the cross-sectional view. Rotation of points with
coordinateS (xr , y11 ) around the particle trajectory will render a three-
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dimensional image of the track. The cross section of this three-
dimensional image was then used for the calculation of track opening
contour as well as the major and minor axes.

Fig. -3: Construction of an alpha-particle track in the detector. The particle
trajectory is along the x-axis. The entrance point O is chosen as the origin
of the coordinate system and E is the end of trajectory, so OE: R (range).

The initial and post-etching detector surfaces are represented by i and p,

respectively. The curves wl and w2 represent the loci of the particle track
in the cross section (z :0) [14].

RESULTS AND DISCUSTION
1, Relationship between alpha particle energ) and its range in CR-39

nuclear track detector
This relation shown in fig.(a). The results in this fig. was good

agreement with the results by D. L. Henshaw ,A.P. Fews and

D.J.Webster which shown in fig.(s) 1201. This relation appeared

increased the range with increase of alpha particles energy this

increasing can ascribe to the increasing of alpha particles velocity when

its energy increase and the velocity is a one of the incident particle
parameter.
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Fig. -4:Range-Energy curve in CR-39 nuclear track detector

Fig. -5: The experimental range -energy relation for alpha particles in CR-39 [20].
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2. Relationship between alpha particle energy and its depth in CR-39
nuclear track detector

Table(l) show the alpha track depth on cR-39 detector at
different energies of alpha particles and etching time which we got
from TRACK_TEST program this results are confirmed by other
previous studies used another methods which shown in the same table .

Fig. (6) Shows alpha track depth and its energies at deferent
etching time.

Table (l) and Fig. (6) Shows the increasing of alpha track depth
as energy of alpha particles increase to some point then will be
decrease, the reason of this behavior is due to chemical etching, the
velocity of etching through damaged region V1 increase as energy
increase to some point of energy then will be decrease this behavior is
one of CR-39 detector properties.

Table -1 : Track depths for different incident alpha energies obtained by the
another ine

Alpha energy

(MeV)

Alpha track depth(μ m)
TRACK TEST

DrOgram

Alpha track depth(pm)
Cross-section
method[2O.|

Alpha track depth(pm)
Replica

Methodl20l
2 6.90 7.14 7.87

2.5 8.85 9.59 9.09

10.92 ‘
υ 11.46

1309 3.87 1366
4 15.33 4.29 14.68

4.5 17.57 6.53 17.56

5 19.77

21.96

6 24.08
‘
υ 17.68

7 12.55

TRACK TEST and another methods

Figure. -6: Alpha track depth and alpha energy at deferent etching times
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3. Relationship between alpha particle energy and the track diameter
in CR-39 nuclear track detector

This relation studied at different etching time (3,4,5,6) hour as shown in
frg. (7)

Fig. -7:alpha energy and diameter of tracks at different etching time

CONCLUSION
Track_test program is a good simulation of alpha particle track in CR-
39 nuclear track detector its afford enough conception of track
geometry and this demonstrate the ability to use CR-39 detector as

alpha spectroscopy.
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ABSTRACT
Titanium dioxide thin films doped with Tellurium were deposited

by chemical evaporation spray method. The electrical properties were
studied at room temperature to detect NH3 and CO gases. The results of
sensitivity as a function of doping concentration, gas volume, exposure
time and responding-recovering dynamics were examined for both
gases. The sensor showed best sensitivity at 0.075 gm doped with
Tellurium, and its response for alnmonia is better than carbon
monoxide.

INTRODUCTION
Few years ago, the ecological consciousness of the societies has

grown with the progress of industrialization and the degradation of the

natural environment. Thus, defense about healthy, nature and safety has

become adopted by people and governments, as well as a lawful
compulsion of safety in industry in many countries in the world, where

there is limitations of gases exposure in labs and in public places. Hence
the attention is focused on developing effective gas detectors, and on

investigations of detectors materials.
Recently, the FET (field effect transistors) type gas sensors to

detect CO, NOz and NH3 have been proposed tll. Tellurium and

Titanium dioxide based sensors were also introduced l2-5l.Sensors
operable at room temperature based on tellurium thin films to detect
NOz, and CO have been shown 14, 6-71. This work is reported on the

sensors operated at room temperature using TiO2 doped with Te based

material, to detect NH3 and CO gases.

THEORY
It is well known that most of gas detecting devices can be

operated at the elevated temperature. So the considerable power
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consumption for the operation of gas detecting device is known to be
unavoidable. But, until now, the attempts to minimize the power losses
have been made by many researchers. The results of the study on low
power gas detecting can be summaized by two categories. One is to
minimize the device size and the other is to apply some appropriate
materials that operated at low temperature as could be possible,
including synthesized gas sensors based on hybrid materials t8l.
Recently, high interests on materials for detectors (polymer and
tellurium) which can be operated at room temperafure have been drawn
by many gas detectors researchers.

There are three mainly categories methods of gas detection:
structural and morphological method, electrical method, and optical
method. The structural and morphological characterization has been
carried out by means of SEM (scanning electron microscopy) and xRD
(x-ray diffraction) in order to correlate physical properties with gas
sensing performance. The changes in electrical properties included
variations in electrical conductivities (or resistivities) in ambient gas,
while the changes of optical properties can be measured in various
experimental set-ups; the most common methods mentioned in the
literatures are; changes of absorption spectra, measurements of
reflectance changes [9], variations of the intensity of luminescence [10].

The sensing mechanism of this work's material was very similar
to semiconductor metal-oxide material based on surface reaction of gas
molecules I l].

Mechanism of gas detection by titanium dioxide/ tellurium films
characterization using the electrical properties. Electrical
characterizations highlight interesting behavior for the layers tested

u2).
The sensitivity could be deduced via the electrical resistance (R), the
sensitivity was defined by [4, I l]:

Sensitivin = 
R,,,/
/ Rr^

Where Rair and Rgas oS the electrical resistance of the sensor in air and
in presence of gas respectively.

MATERIALS AND METHODS
MATERIALS
Titanium dioxide (TiOz): Generally titanium dioxide tends to lose
oxygen and become sub stoichiometric. In this form the material
becomes a semiconductor and the electrical resistivity of the material
can be correlated to the oxygen content of the atmosphere to which it is
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exposed. Hence titanium dioxide can be used to sense the amount of
oxygen (or reducing species) present in an atmosphere.
Tellurium (Te): is a briule silver-white metalliod when crystalline and
it is in its pure state it has a metallic luster. primarily it used as a p-type
semiconductor, which shows a greater conductivity in certain directi-ons
which depends on atomic alignment.
Ammonia (NHl): is a toxic gas even at low concentrations (with
threshold limit value of 25 ppm for long-term exposure (g hrs)) tl2j.

Environmental and health safety restrictions or recommendations
determine a very low allowable concentration, which has not been
detectable with the commercially sensors; they are need heating for
their operation.
Carbon monoxide (Co): its pollution forms a risk on health. Although
it is intoxication, it could continue to be one of the mostcommon causes
of morbidity due to poisoning especially indoor contaminants associated
with health or irritation effects carbon monoxide.
Procedures

Thin films of Tioz doped with Te were deposited on glass
substrate via chemical evaporation spray method. Aqueous solution of
Tio2 (2Ugmll) with added dopants was sprayed toward heating glass
substrate from ampoule that ended with needle valve. The solution is
focused to substrate by compressed air. Then furn off the heater to
reduce the film's temperature to room temperature. It is better to notice
that the film area is large as possible to ensure more gas absorption.
Highly conductive contacts evaporating indium were made at the rpp.t
face of film in form of net. Samples were kept in isolated atmospheie to
prevent any unwanted absorption.

Response of sensors to NH3 and co was measured by mounting
them in a housing having a volume of 250 cm'. A glass ampoule
containing known amount of gas was broken inside the housing so as to
yield the desired concentration of gas in air and resistance of the sensor
as a function of time, gas volume were measured. After steady state was
achieved, recovery in response was studied by removing the sensor
from housing and exposing it to air.

RESULTS AND DISCUSSIONS
Figure (l) shows the electrical sensitivity of doped Tio2 as a

function of Te concentration. The sensitivities were strongly dependent
on Te concentration when samples exposure to 50 cm' from gas for 5
minutes. Sensitivity starting from an initial value (l.l) of Tio2, it is
clear the increasing in sensitivity is affected at high concentration in
each gas. Generally sensor gains more efficiency with adding Te, the
sharpening increasing become more slowly at 0.075 gm, but it is still

97



Titanium Dioxide Doped with Tellurium Room-Temperature Gas Sensor 
Randa

the best concentration was achieved; since its sensitivity is doubled or
more for CO and NH3 comparing with them initial values respectively.
That may be attributed to existence more amount of Te which is more

efficiency with NH:.
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Fig.-2: The sensor response to different concentrations ofNHl and CO

Long range of variation in sensitivity occurs as the gas volume

increasing (for the best doping concentration 0.075 gm, at 5 minutes),

hence sensors are strongly responding on gas concentration, as it
illustrated in figure (2). The resistance of the sensor is varied depending
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on ammonia and carbon monoxide concentrations, the response time
(defined as the time to reach 90% of the total resistance change) of the

TiO2 doped with Te sensors to gases exposure was on the order of a 20

and 30 minutes for NH3 and CO respectively, while recovery time was

about 5 minutes for both gases, figure (3) showed the response

progressing with time exposure.

Fig.-3: Time dependence of the sensitivity for 0.075gm, 50 cm3
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It's found that ammonia responding-recovering dynamics is steady state,
while carbon monoxide responding is slightly decreased from period to
other. Although Tio2 doped with Te sensor need more time to reach its
detection peak for CO, the sensor required the same time to return to the
initial state for both gases. The detection limit (defined as the
concentration providing a signal-to-noise ratio of at least 3) was less
than 150, 200 cm' for NH3 and co respectively (it is worth to mention:
if the period of volumes used were rarely large, if it is smaller the
detection limit value will more accuracy). Even lower detection limits
could be possible if the electrical noise of the sensor could be reduced,
e.g. by noise filtering methods and possibly improved contacts.

Sensors need longer time to recovery as increasing time exposure,
the results of best sensitivity conditions; Te concentration with
0.075gm, and 100 cm3 of gas. It is notice that when sensors exposure to
flow air contaminated with gases its recovery time becomes shorter.

The sensing mechanism explained by adopted the phenomenon of
surface adsorption followed by bulk diffusion, next of adsorption the
oxygen and nitrogen atoms is caused the consequence of "week"
chemisorption of these molecules on the film surface. Chemisorption of
gases molecules is accompanied by hole enrichment of the surface and
grain boundary region, due to interaction of these molecules with lone-
pair electrons [13].

Conclussions
Interesting sensors based on Tio2 /Te has already been examined.

Their ease of operation (for measuring the output only a multimeter is
required) makes them very attractive to work with. The results showed
here indicate that the main characteristics of the Tio2 doped by Te are
not affected by the different preparation routes presented. Doped TiO2
can detect ammonia at low concentration with high sensitivity and is a
good promised sensor for carbon monoxide.
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ABSTRACT
The extrinsic photoconductive germanium doped gold detector was fabricated

using vacuum evaporation and annealing of gold on germanium single crystal. The

characteristics of these detectors have been examined using infrared source with

emitting spectral range between (1-28)pm under liquid nitrogen, and the TriiPlT
responsivity

,Vrψ――…̂̂oヤ ~… ~~、一―′「――  ・  扇孟

“

×lo9cm(Hz)12/W)ivity and speciic detectivity were about(0.4A/W)

at wave of5

INTRODUCTION
Germanium material has been used as a detector for visible and

near infrared radiation due to its energy band gap in range of 0.7 eV

.When a gennanium is doped with some conductive materials such as

(Cu, Au, Zn.....etc) new energy levels will create. Hence, the energy

band gap will reduce leading to the possibility of using these detectors

for midate and far-infrared range under cooling with liquid nitrogen (1,

2). Nonlinear saturation behavior of high speed photodetectors have

been studied by (3). Lamminpiiii et al. have developed new detectors

based on Ge photodiodes to be used in the wavelength region between

900 and 1650 nm (a). The energy band gap of gennanium when it is
doped with gold will reduce to 0.15 eV which give the possibility of
uring this deiector in spectral runge of (2-8) pm. The sensitivity of these

detectors will increase under low temperature (5).The large signal

response of photo detectors using short pulses with small spot sizes was

analyzed (6).
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MATERIALS AND METHODS
There are many technological procedures to fabricate this kind of

detectors:
l. Crystal growth of Ge single crystal and doping will take

place through growth.
2. Thermal coating for doping Ge single crystal.
3. Ion implantation for doping Ge single crystal.
4. Laser radiation for doping Ge single crystal.

In this work, the second method was used, where n-type Ge single
crystal was cut into many slices of thickness lmm.Then; they cleaned
with deionzed water and ethanol for five minutes. After that, these slices
were chemically etched to get rid of impurities from the surfaces and
the oxide layer using the following mixture (table l).

Table‐ 1:Chemical: Chemical materials
Mate五al Concentration Volume (ml)
HNOR 46% 5

HF 40% 3

CH3COOH 27% 3

These samples were washed again with deionzed water and alcohol
in ultrasonic system for many times.

The gold metal with purity of 99.999% was deposited on Ge
substrate using a thermal evaporating machine type (varin) under
vacuum of 10-6 mbar.The thickness of tn. gold metai has been
calculated according to the weighting method(7).

m:2npR2t ...... tl]
where t is the thickness of the thin film, R is the distance between

the evaporating source and the substrate, p is the gold density and m is
the weight of the evaporating material.

In order to difflrse the gold atoms inside the crystal substrate of Ge,
these samples must be annealed. The coated germanium with gold were
placed inside a quartz tube under vacuum of l0-6 mbar and then pumped
with Ar gas under vacuum of 200 mbar. A quartz tubes were placed
inside thermal oven type (Heraeus) for 48 hour under temperature of
700 "c. To remove the remaining gold layer from the Ge surface, the
previous chemical etching procedure with less concentration (HNO3
35o/o,HF 29yo, CH3COOH 16%r) were used. The doped germanium was
cutted to many slices 11x1cm2) and then, the electricaf electrodes (Al
metal) with thickness of 0.5pm were deposited through special masks
on these detectors. Finally, these sample.s were annealed under 500 "C
and for l0 minute in order to improve the ohmic contact properties.

for
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RESULTS AND DISCUTION
The detectors haven't any response when exposed to infrared

radiation at room temperature. While, at liquid nitrogen these detectors

show a very clear response to infrared radiation. The spectral

responsivity of these detectors have been measured by using the

detector testing system .Silicon carbide (SiC) infrared source with
emitting spectral range between (1-28)pm and the maximum value at

3pm was used for examinations.
The photo current has been measured for different wavelengths and

the maximum was 2xl0-s ampere at wavelength of 4.7pmas showing in
Fig. (1). From these measurements, the spectral responsivity (which
represent the ratio between the photo current to the input power) of
detectors were measured as shown in Fig. (2), and the maximum

responsivity was about 0.4 A/W at wavelength4.Tpm.
The specific detectivity (D*) of these detectors have been measured

according to the following relation (7):
D*:R 1Ao ;'/2 / 1I,; ...... l2l
Where R is the spectral responsivity, Ao is the detector area which is

about 4mrfi and In is the noise current.
In=(2qld)1/2 … … … … …… … ・[3]

Where q is the electron charge and 16 is the dark current.

It is found that the maximu* rp..ifi. detectivity was about 8x10e

cm(Hz)ttzlW atwavelength of 4.7 pm.

The results deduced from these detectors gave a good agreement as

compared with standard detectors (8) as shown in table (2).

fabricated and standard detectorsTable-2 rison between
Fabricated(Ge:Au) Standard(Ge:Au)(8)

Rmax=0.4A/W Rmax=0.5A/W
λmax=4.7 itin λmax=5 μm

D*=8× 10ソ cm.(Hz)ν
Z/W D*=1× 101° cm.(Hz)ν

Z/W

Aa:4 mm' Diameter:0.5 - 5 mm

CONCLUTIONS
l. The properties of fabricated Ge: Au detectors were similar to that of
other detectors such as (InSb, PbSe) which can be used in many

applications.
i.Th"r" is a small difference between the detectivity of fabricated Ge:

Au detector and the standard one because the difference in doping

percentage and doping depth in addition to that the structural defects

generated through the fabrication process.

3. Th... is an improvement in detector characteristics such as

responsivity and specific detectivity due to using the annealing in

vacuum and the existence of Ar gas.
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The next step in developing this work by using another method of
doping such as ion implantation, electron gun deposition in order to
control the percentage of doping material.
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ABSTRACT
A formula for the total ionization cross section by electron impact were employed
and it based on binary collision ,i.e., the independent pair interactions of ttre
individual elements of the colliding system. The theory is applied to molecules of
interest in many scientific fields. Total ionization cross sections of 6-molecules, CF,
cF2, cF3, SF3, SF5, and SF6, are presented for incident electron energies from
threshold to lKeV. The cross sections are presented in a compact analytic form with
a small number of constants, making the cross sections suitable for modeling
applications. Our results agree with the experimental data very well in some energy
ranges when the cross section decreases after reaching the peak, also it has the same
behavior of the theoretical data of the Binary-Encounter-Bethe (BEB)-model, which
had been compared with.

inelastic - ionization - cross sections - molecules.

INTRODUCTION
In recent publications [1,2], we have demonstrated that a classical

theoretical method of inelastic collision provide a good electron-impact
ionization cross sections (ICS's) for molecules using very simple input
data for the ground state. The theory employed here doesn't give details
such as resonances in the continuum, vibration or rotational excitation
concomitant with ionization. It simply predicts the total ionization cross
section (ICS) as the sum of ionization cross sections for ejected one
electron from each of the molecular orbitals.

Electron impact single ionization of molecules remains a
formidable theoretical and computational challenge. Ionization
processes are important in many areas of research, such as plasma
physics or astrophysics. Particularly because of the large amount of data
needed in such studies, the development of theoretical models capable
for producing experimental data is an important field of study[3]. This
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process is vital in gas discharge and plasmas. Accurate electron impact
ionization cross section (ICS) for ground states of molecules are
important in modeling arcs, discharges, and solar atmospheric media, as

well as in spectroscopy of ionized media and benchmarking theoretical
predictions [4].

The solar wind consists of energetic charged particles like
electrons, protons, alpha particles that interact with planetary
atmospheric and comets, producing ionization of molecules present in
such objects. Ionization of molecule by fast electrons have been the
subject of much study due to its fundamental importance in determining
ionization, thermal balance and chemistry in interstellar clouds,
planetary atmospheres and comet tails[5]. Molecules understudy
specially the SF* group with the added benefit of its far less harmful
environmental impact, which has been the most widely used and
efficient dielectric gas so far [6].

For several decades the ionization process of electron impact with
atoms and molecules took a wide range of interest from researches. In
the theoretical side many formulas empirical and semi-empirical had
been successfully employed for calculating the total electron-impact
ionization cross sections (ICS's) for a variety of atoms and molecules,
e.8., Ref.'s 17-191. The experimental measurements in this field -
ionization of molecules- was few compared with those of theories, e.g.,

Ref.'s 14,5,20-261.
THEORY

The theory and all relevant of the model we used previously is
mentioned in Ref.'s[1,2], so only the essential points will be

summarized. Let us assume that within the classical approximation the
single ionization cross section (oj,) of the atomic electron shell (n/) is

defined by only two parameters: the bond energy (E,) and the ratio
(ElE,). A general expression for (o),) in the forml2T):

{,=6-})f(EtE,t) . .....(1)

Where f(ElE,) is some function of the ratio (E/E,). Converting this

expression to ordinary units we obtain:

σ蔦=4″:(球)2/(E/1ら′) (2)

With (E) as the incident energy, (R ) as the ionization potential
(IP) of the system, and (a,) as the Bohr radius. The overall cross-

section (o.) for single ionization of a molecule will be:

o. (E) =lN,,o;,1n1 .......(3)

Where (N,) is the number of equivalent electrons in the (r/) electron
shell. Using Eq.(2) we can write:
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(4)

(6)

σ+(」F)=4″:2,Ar″′(1三「)2/(E/1ら′)
The o. (E) dependence was calculated within the binary

encounter model for the electron-molecule collision, using both
classical and semi-classical approaches. The expression for f (E I Er) is
given by l27l:

ル=ⅣE"=:[=]競
[+:0-弁Ц27+Jχ―司

.....(s)
A theoretical and computational procedures for the total

ionization cross sections, which were calculated using the Binary-
Encounter-Beth (BEB)-model[2,28]. In this approximation the
electron-impact (ICS) per molecular orbital is given by the relation [28]:

σBEβ
=′

+γ +1[t10~|)+1-:一ナ|「]

Where s=+ruiw{ , (oo=0.5292A',R=l3.6leV) , u=! ,1=-l , andB'BB
(B) is the electron binding energy, (U) is the kinetic energy of the
orbital, (T) is the energy of the impinging electron.

In this paper we compared the dependent model by us for (o.)
with the data of (o"')-model for considered molecules. All molecular
parameters necessary to compute the ionization cross section (ICS), i.e.,
the electron binding energy, the kinetic energy of the orbital, and the
orbital occupation number, were obtained for the ground state of the
geometrically optimized molecules with the Hartree-Fock method using
the GAUSSIAN 03 code[29]. In table(l) *e present the necessary
parameters required in calculating ionization cross section (ICS) for
molecules that we'll study it.

Table-l: Providing us by the binding energy taken from Ref.[7], and the ionization
taken from Ref.[291. for each molecule.

Molecule Name BoE。 (eV) IoP。 (eV)
CF -Illl-or-o-tl-.!bvlidvnp 9。 11 9.897

CF, Difuoromethvlene 12.44 3.514

CF3 Jri fl ,_orq ry_,_._tryl Be_d tqql 11.10 7.776

SF3 Sulir THfluoHde 11.08 3.995

SF5 Sulfur Pentafluoride 11.70 7.821

SF6 Sulfur Hexafluoride 15.33 7.853
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RESULTS ANd DISCUSSION
In this section we discuss the comparison of our results for the

(ICS) with those calculated by BEB-model, and experimental values for
6-molecules. Most experiments measured the "gross" (ICS), which was

determined by measuring the total ion current rather than the number of
ions. On the other hand, model cross sections are "counting" (ICS),

which account for the number of single charged ions produced. When
many multiply charged ions are produced, a gross (ICS) will be

noticeable larger than a counting (ICS) at high incident energy.

In figures(l-6) we present our results of (ICS's) for electron-
impact with CF, CF2, CF3, SF3, SF5, and SF6-molecules. Which has

been compared with the available theoretical data of Kim and Irikura[7]
and Ali et al.[8], and the experiments of Deutsch et al.l2}l, Beker[21],
Tarnovisky et al.l22), and Margreiter et al.l23l. We find that for impact

energies higher than (80eV) the model produce good agreement with
the experiment for all molecules except for SF6-molecu1e, whereas

below (80eV) the BEB-model also give a good matching with the

experimental data than those of the applied model. At higher incident

energies our data becomes under the experimental data of some

molecules, as shown in figures (3-6).

The model under study which used in our calculations for the

ionization cross sections of some molecules, was simple and gives good

results which in turn have compare with the available data. It is not

necessary for us to know the details of the Auger process, such aS

fluorescence yields and partial cross sections for the numerous channels

ofAuger decay.
The ionization process of a certain systems like molecules

interacting with projected electrons with a range of incident energies,

gives us a view of the consistency between the internal constraints of
the molecule and the molecule energy levels. The electron impact with
molecules exploring how the systems levels use to monitor the relative

reaction rate as a function of the incident energy.

CONCLUSIONS
We conclude from the results we had got it, that the theory which

had employed was valid for molecules as well as for atoms where used

previously. But, to enhance our results we need to do more sfudies in

this field of the ionization process, using other groups of molecules

systems. Hydrogen molecule will be the most perfect sample for those

studies, which we intend to present it in the future.
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1 10 100 1000 loooo
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Figure -l: The ionization cross section for (cF); the solid curve, is the
present work; the dashed curve, is the data of Kim & Irikura [7]; the
triangles, is the experiment data of Deutsch et.al. [20].
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Figure -2: The ionization cross section for (cF2); the solid curve, is the
present work; the dashed curve, is the data of Kim & Irikura [7] the
triangles, is the experiment data of Deutsch et.al.[20].
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1 10 100 1000 10000

INCIDENT ENERGY (eV)

Figure -3: The ionization cross section for (CF3); the solid curve, is the

present work; the dashed curve, is the data of Kim & Irikura[7] the squires, is

the experiment data of Becker [21].
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Figure-4: The ionization cross section for (SF3); the solid curve, is the present

work; the dashed curve, is the data of Ali et.al.[8]the stars, is the experiment

data of Tarnovsky et.al.l22).
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1 10 100 1000 10000

INCIDENT ENERGY(eV)

Figure -5: The ionization cross section for (SF5); the solid curve, is the present
work ; the dashed curve, is the data of Ali et.al.[8]; the stars , is the experiment
data of Tarnovsky et.al.l2T).
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Figure -6: The ionization cross section for (SF6); the solid curye, is the present
work ; the dashed curve, is the data of Ali et.al.[8]; the circules, is the experiment
data of Margreiter et.al.[23].
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ABSTRACT
The study was achieved using total ozone data for Baghdad and selected cities in

neighbor countries to exalnine temporal vanability by employing statistical analysis.

The main aim of present study was to obtain understating of total ozone variability

in different time scale for Baghdad(daily and seasonally)and daily vaHability for

other cities.The data presented from Tota1 0zonc Mapping SpectЮ meter(TOMS)
for period(1979-1992)and(1997-2005)were uSed to study total ozone colurrm for

selected locations including Jeddah,Bahrain,Baghdad,Tehran,Aleppo,and Ankara

in the range of latitude be● 〃een 21.5N°‐39,93N° . It was found that total ozone

colurllul has temporal varlation. The daily total ozone vaHed between a maximum

value of 503DU and 495DU for frst and second periOd OVer Ankara and a

llninilnulln value of 2 16】 DU and 217]DU for flrst and second peHod over Jeddah,the

maximum allnual mean value was 325 DU over Ankara and the minimum alllllual

mean was 268E)U over Jeddah, the statistical analysis indicate that the standard

de宙ation for all cities varied between(15.8… 39.5)DU.There was clear seasonal

cycle with maxiinuln in SpHng and nlinilnum in Fan season.Trends calculated for

a11 locations which ranged between(-0.0221 to -0.0461/decade)in Jeddah and

Ankara respectively fbr the flrst peHod and between(+0.0186 to-0.0187/decade)in

Jeddah and Ankara respectively for the second peHod.
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INTRODUCTION
Since the early 1980,s a long term of total ozone column has been

observed first in the Antarctic polar region and more recently at mid-
latitudes in both hemispheres by using ground based and satellite
instrumentations [1]. Most researchers on ozone depletion focus on the

dramatic and systematic changes in the Antarctic Ozone Hole [2].
Recently, local and region variation of the ozone concentrations have

been one of the popular research topics in the atmosphere and it become

great interest to atmospheric scientists because it's play an important

role in controlling the air quality [1].
Ozone layer as thin as it is sufficient to shield the earth occupant from
the harmful solar radiation [3]. Ozone is an unstable molecular form of
oxygen where three atoms of oxygen (O3) are combined instead of two
(O2), This tri-atomic form of oxygen is toxic if inhaled in sufficient
concentration in the stratosphere, it forms protective layer against plays

an important role in global weather and climate as well as surface

ecology, it is an important trace gas which absorbs some of the

biologically harmful ultraviolet radiation, therefore preventing them

from reaching earth's surface [4]. Changes in the ozone layer over the

poles and globally Springtime Antarctic ozone depletion due to
halogens has been large throughout the last two decade. Since the early

1990s, the minimum total column (i.e., overhead) ozone amount has

been -100 Dobson units (DU). The monthly total column ozone

amounts in September and October have continued to be about 40 to
50% below pre-ozone-hole values, with up to a local 70Yo dectease for
periods of a week or so. During the last decade, the average ozone hole

area in the spring has increased in size, but not as rapidly as during the

1980s. The area of the ozone hole varies from one year to another, and

it is not yet possible to say whether the area of the ozone hole has

maximized. In recent years, the ozone hole has also persisted into early

summer, increasing its impact on ultraviolet radiation.f2]The overall

decline of straspheric total ozone as a man-made perturbation and

ozone producing and ozone disturbing process in the atmosphere is well
documented in literature however the dynamical contribution to down

ward trends is mid-latitude stratospheric ozone is not fully understood

[5].More recent studies have indicated that ozone depletion is not

confined to Antarctica, but it has global feature [2]. Most researches on

ozole depletion focuses on the dramatic changes in Antarctic ozone

hole [6].The changes in the stratospheric circulation were a significant
factor in long term trend of ozone in mid-latitude [5].Analysis of total

ozote has focused on trend analysis due to the clear decreasing

stratospheric ozone. However the fuIl description of variability of total

ozone should also included means, seasonal variations, this information
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should be more useful in understanding ozone dynamics. The
stratospheric data over selected locations on study region. The daily
variation of ozone is related to the atmospheric conditions, further more
over mid-latitude strong variability in total ozone occurs by
meteorological variability [7].
Methyl chloroform and CFCs is consider more effective destroying the
stratospheric ozone, the levels of Methyl chloroform and CFCs began
increasing since 1950 and reaches the peak value through the last
century(in 1992),under Montreal protocol the largest reduction in the
abundance of a halogen source gas has occurred for methyl chloroform
(CH3CCI3) chloroform .Significant emissions reductions have also
occurred for the chlorofluorocarbons CFC-ll, CFC-12, and CFC-113.
As a result, the atmospheric amounts of these gases have all peaked, and
cFC- I I and cFC-113 abundances have decreased slightly (is shown in
Figure l). As emissions of cFCs are reduced, their atmospheric
abundances will decrease more slowly than methyl chloroform because
of longer CFC atmospheric lifetimes. [8]
The main purpose of this work to gain some understanding of total
ozone behavior over Baghdad and selected cities in neighbor countries
and pollution gases effect on total ozone over Baghdad.

Sensors, Data Set
The data employed from TOMS instrument to study total ozone
variation for different cities which cover the range (21.5 - 39.93N") in
Latitude an (23.87-51.26 Eo) on longitude i.e. from Jeddah to Ankara to
the north and from Aleppo to Tehran to the east. The overpass data for
the selected cities from the satellite data covering 1979-1992 and 1997-
2005 were used. The total ozone column data set were taken from
instrument developed by National Aeronautics and Space
Administration (NASAyGoddard Space Flight Center. This instrument
makes 35 measurements every 8 seconds, each covering a width of 30
to 125 mile on the ground, strung along a line perpendicular to the
motion of the satellite. Almost 200000 daily measurements cover every
single spot on the earth expect area near one of the poles, where the sun
remains close to below the horizon during the entire 24 hour period.
Table I gives the details about the mentioned Instrument [9].
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RESULT AND DISCUSSION
Figure 2, 3 shows the daily total ozone time series over Jeddah, Bahrain,

Baghdad, Tehran, Aleppo and Ankara from January 1979 to December

tggZ. The linear best fit which was calculated for entire time period

shows significant negative trends witch tabulated in table 1 and ranged

between (-o.o221to -0.0461) for Jeddah and Ankara respectively.

Figure 4, 5 shows the total ozone time series of daily total ozone over

th; cities that mentioned above for the period January 1997 to

November 2005, the linear best fit calculating for the period (1997-

2005), shows negative trend also but smaller than which was for the

first period, ranged between (+0.0186 to -0.0187) for Jeddah and

Ankara as shown in Table 3. The changing of the trend values for the

entire period (1979-1992 and 1997-2005) is a result for applying

Montreal protocol the methyl chloroform(CH3 Cll3)begun to decrease

before ..u.hirg its peak value in 1992 (as shown in Figure 1), but the

influence of (CH3 CLb) decreasing doesn't appear before passing five

years from this date and this late effect is because of the atmospheric

iif.ti-. of the Methyl chloroform about 5 years also the Carbon

Tetrachloride is ozone depleted gas and start to decreasing since in the

early of ninetieth but we could not consider its impact in present study

because its atmospheric lifetime is about 26 years.

The annual mean of all locations calculated as shown in table 2 and 3

for periods (1979-1992) and (1997-2005) respectively, the maximum

annual mean was in Ankara and minimum annual mean was in Jeddah

and the values for other cities ranged between Ankara and Jeddah

annual mean and this due to the latitude effect on ozone. Standard

deviation varied between 15.8 DU in Jeddah and 39.5 DU in Ankara

and this large variation between these locations due to that Jeddah is

lowest and Ankara is highest affected by global depletion of ozone

also due to latitude effect on ozone.

In order to obtain more detailed behavior of total ozone over Baghdad

we illustrate figure 6 which shows clear seasonal cycle with maximum

in Spring( mean value of 319 DU and 31lDU) and minimum in Fall

s.uro.t 1il.un value of 279 DU and 273 DIJ) for the first and second

period respectively also the same figure represented the trends of the
^ttro 

periods for Baghdad on monthly base , the trends was (-

O.O43iTldecade) and (+0.0103/decade) and this change in trends is a

result of Methyi chloroform reduction since 1992 as shown in figurel' I

order to gain clear verification of the resulted enhancement of total

ozone over Baghdad city we create a comparison between the seasonal

values of the year 7992 which had the peak value of methyl chloroform

(cH3ccl3) as reported in world Meteorological otganization ozone

Assessment IZOOq (about 130 part per trillion) and seasonally means of
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the year 2003 which had low level of methyl chloroform (cH3ccl3)
(about 33 part per trillion) as the mentioned report and from this
comparison we can notice the clear enhancement of the seasonally
means of the year 2003 if compared with seasonally mean of the year
1992 as tabulated in Table 5 , the fall season have the maximum
increasing (3.7%) and spring have the minimum enhancement(l .goh),
this came as a result of severe reduction of methyl chloroform
(CH3CCL3) which consider as strong destroying of ozone.

Conclusion
Consider the above results, the daily total ozone measurements over the
locations (Jeddah, Bahrain, Baghdad, Tehran Aleppo and Ankara) made
by ToMS instrument from (1979-1992) and (1997-200s) shows a
significant negative trend except Jeddah and Bahrain shows positive
trends, this because of Jeddah and Bahrain are less effected by the
global ozone depletion. The calculated linear best fit for each period for
all locations shoed large ozone depletion over Ankara and lowest over
Jeddah for the first period and clear change in trend for the second
period especially over Jeddah and Bahrain which present positive
trends. The overall changing in second period is a result of methyl
chloroform gas sharp decreasing since l992.The seasonally means value
of ozone calculated from TOMS daily measurements indic ate a marked
seasonal variation with maximum in spring(late March ) and
minimum(early October) in Fall season over Baghdad city.

Table-1:The characteH fNistrc of Nimbus-7 and Earth probe Satellite Data
Satellite Nimbus-7 and Earth probe
Measured parameters Total ozone column
Temporal coverage 1979-1993,1997-2005

Temporal resolution Daily data
Spatial coverage Global

Spatial resolution 1.25° (longitude)× 1°(latitude)

Data■ le follllat ASCⅡ flle
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Table-4:Baghdad station Seasonallneans oftota1 0zone for the period(1997-

2005 and(1997-200
Baghdad
Station

Winter

(DU)

Spring

(DU)

Sunlmer

(DU) Ｆａ‐‐四 耐
ａｄｅ

Ｔ

Ｄ

1979‐ 1992 292 319 301 279 0̈.04377

1997-2005 284 311 290 273 +0.0103

Table -2: The Locations, Annual mean;Maximum, Minimum, and Trend of Total

Ozone Der decade for the period (1979- 992

Station Latitude

αう
Longitude

(Eo)
Annual

mean(DU)
Maxlinum

(DU)

Minlmum
(DU)

Standard
Deviation(DU)

Trend/decade

Jeddah 21.5 39。 17 271 318 216 15。8 ‐0.0221

Bahrain 26 50.62 278 342 220 16。39 ‐0,0287

Baghdad 33.35 44。42 301 456 230 27。 1 0̈.0364

Tehran 35。4 51.26 303 454 235 31 ‐0.039`

Aleppo 36.23 37.17 315 471 232 34。 1 ‐0.0411

Ankara 39。93 23.87 325 503 242 29.5 ‐0。0461

Table -3: The Locations, Annual mean; Maximum, Minimum, and Trend of total
ozone Per decade for the period (1997-2005

Station Latitude

(NO)

Longitudc

(EO)

Annual
mean(DU)

Maxlinum

(DU)

ｍｕ

ヽ
ノ

ｉｎｉｍ
側

Ｍ Standard

Dc宙ation(DU)

Trend/decade

Jeddah 21.5 39。 17 268 306 217 16.59 +0.0186

Bahrain 26 50。62 274 338 205 16.3 +0.0145

Baghdad 33.35 44.42 296 417 225 25.5 ‐0.0134

Tehran 35。 4 51.26 296 434 223 25。6 ‐0。0101

Aleppo 36.23 37.17 309 474 238 33.9 ‐0.0258

Ankara 39.93 23.87 319 495 243 37.8 ‐0.0187
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Table -5: Comparison between Seasonal means of total Ozone for
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ABSTRACT
The plant閉ル

“
″ sο″′′″ grOWS Wildly h thc middに and southcm of lraq

locally named Saln― Al ferakh ln this study thc antimicrobial act市 ity of three

diffcrcnt plant cxtract(alcOhOHC cxtract 80%,aqucous cold cxtract and d■ cct

maccrate wih physiological saline)was tCStCd against somc gram poshive and gram

ncgative bacteria and also against somc rnoulds and yeast.

The results shown that ef「lcicnt mcthod of extract was alcoholic cxtracts of thc

leavcs and the berries of rirhα
“
″ plantミ、m othcr cxtract methods that arc uscd in

this study.The highcst antibacteHal activity was found in thc alcoholic cxtracts of

thC口ant havcs agJns the gram poJive bactcr● rSr″″あοοοο
"α

″″″S

,StFepゎ cωO"ρッ9g`″′S,,′

`ρ

わωοο″sρ″
`〃

″ο″′″ ,βαOJ〃パ s″b′7/1s)in inhib■ ion

diamctcr(25,23,24,22)mm in Sequency at 500 mg｀ mtwhne One isolatc of gram

ncgativc bacteria E co′ ノ did showcd antagonistic effected at conccntration 500

m」ml in inhib■ ion diamctcr 27 mm.¶hc bcrrics extract of thc plant sho、 ved

cffcctcd at the highcst concentraJon(250,500)mg/ml against gram postive and

gram ncgative bacteria .The cold lcavcs cxtract showed antibactcrial activity at thC

highcst conccntration, whilc the direct maccratc in physiological saline 、vas

inactivc None of the abovc mentioncd cxtracts showed any antimicrobial activity

against thc tested fungus.

Thc study included also thc possibility of using cxtract of thc lcavcs and the bcrrics

as a mcdia for gro、 vth ofthe moulds spccia‖ y thc bcrrics mcdia was charactcrizcd in

giving results sirnilar and cvcn better than PDA and YMA for gro、 vth of the testcd

moulds Therefore it might bc possiblc to be used as a natural media for such

purpose
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ABSTRACT
Foty― mid Stream urine samples were collected iom patients(20 suffering

from diabetic retinopathy and 20 suffering from diabetic foot infections)who

aiended Al― Kindy Hospital(Baghdad)fOr mediCation including males and females

ofvarlous ages.

AP120 E and strep kits were used for bacteriological identiflcation。

The results indicated that

Esθみθrた力″θο′ノwas the most prominent bacte」 a in diabetic retinopathy(3 isolates)

while psθ

“̀わ“
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`雰
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′″θν″θηJαθ has constituted(6 isolates)in UTI Control group.

UTI in type l of diabedc foot patients more than type 2(66。 6, 33.4)%
espect市ely,while in type 2 of rednopathy UTI more than type l(63.6,36.3)%

respcctively,and appcar in this study UTI in female(73。 3,63.6)%respCCtively more
than male(26.6,63.3)%respect市 ely in both study group(diabetic rednopathy and
diabetic fOot infections)。
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ABSTRACT
The study was perfolllled to isOlate and identitt the β

“
rたhο′ル″″θ9,αθ″from the

soil and rhizospher of sOme plant root .One hundrcd and Πtty samples wcre
coHected fronn the rhizospher ofdifferent plant groups.

32rたみθ′ルr″ ε響,αθ力 iSOlates had been sutteCted to the morphological,cultural

,biochernical exarnination for identiflcation ,as wen as , study the prOduction Of
some virulence factors and antilnicrobials sensitivity.Results obtaind cOuld be

summarized as fO110ws:

1‐From(150)samples Of sOil ,(4)isOlates(2.65%)gave positive results for

B夕rttθレ r″ θυαθた ,(1)｀ Olate■Om rhレospher of maセe,and(2)お olates■Om
rhizospher ofOnion,and(1)iS01ate from rhizOspher Ofwheat。

2- All isolates have the ability to produce some enzymes ,such as Gelatinase ,

Proteasc,Lipase and Lecithinasc.

3¨  AH isOlates were resistant tOwards  allnpicillin , anloxicillin , cefotaxime

,gentamicin(loo%), While the percentagc of resistant tO the tobrOmycin ,
noronoxacin and cipronoxacin were(50,75,75)%rcspect市 ily,and they revealed
highest perccntagc ofsensiti宙 ty towards ccftriaxone and trimcthoprim(75%)。
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The calculatcd rcsults are comparcd with thc available expcrirnental data and

they found to be in a good agreemcnt in magnitude and sign specially at state(21+

and 22+)・

“

.ヽ“|.コ ii“q』
 |

ざ 試 L盟 社 Γ :北 ど

1感

式 ば
|ボ1慣|!鳳 |

ヴJL」 もJl」|もメ loL(L=0)L手 0メ し｀
・

こ
`ヴJl」|メ |う。コIJ墨 L■→

ぽ 」夕 IJい」|メリ(MonopOle)｀斗墨|ザ上 |ごlr J_。 さ分 りじ響 |ゝJ`メ´

oJ声 し トヽリ``|メ
|♂ (口畠メリタ)1」■メ」111-■ 1諄蔓園|ジリ“

NIびjメ |ビル ご
日 |

辞
L二 よ い 暉 L♂ |`尋 ｀リハ 1出 ヽ‖ 1■

」鮨 な ♪ 。分 J♂ り 1平 (L=1)ム導

.Ⅲ墨|■3いυ■いリハ||リメ|コヘひ`品 ン`ツ|み■び鈍り(Dipole)早国|´饉
亀脚 亀鰺」ltり

=へ
‖じ へヽ1督■ (QL)■出鋤|た。いり■コ■メ」||リン」|ムコ|り。●|

麟畳華曇筆繊甦警:野|甲メ|メ」|。J■り中 心|。
(―
Ve Electric Ql

●メ壺ご」1凸Lリメ」し凸Lメリメ モ→(Deformed Nuclear Structure)な 脚 |

cい♪ |よL♂ dJtt Yびし(社国 |の なメ |"もゝ 日し(cOre)JIこ」L
.岬 1与 |」 出光 国 IJ
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SU(3)り島4ヽ』メL」 1占ら。,■」16Ⅲ
`」

、」Lコ1子|り ｀́|パ l eJメ |

oL J」→|

雛ピ生1丘lD二彙『に観ギ
出(1953xり 5勾‐♂

i)なり」し出
`」

口|こЬ戸 ●1[4]MottelSOn)

Deforrned Ⅲ 導 多 句 ■Jり1亀メ ロ |`メ |● |ヒL区 .～リメ |げJ・ ハミ‖
び

島 jξ
、 tr a ,J」JoJ Aく 150ヽ  1‐ 1 1りIJhlt…(≦Jぃ 0メ   (Even‐Even Nuclei)

・脚 |スコ|り鯛 [5]21‐ い J(Casten)が LI(1999)が¨ 。́ り。A>220J150<A<190
♂ (Ground‐ State)じ出υVLヴメL」 |●ytLY(spheriCal‐ Defollllation)ヴJ夕 |

口』JうJJIこも」 υ出 |こ滲畠 L… ´ ≦JZ 6Lj九 がIJ N凸LJメリ コ |≦

`メ
|

[6](Baylan)詳 (2001)fLひ J。尋 」 |』|げ 11“ ^も」島 こJ≦J(IBM)ス上 1“ 』

早コ ロ1｀ “`'(Interacting Boson Model(IBM… 1))(IBM-1)こЬ戸 が
ミ`1-L

山ツ1 11lylJ LJ≦ 1‐ 、ty申 16oヽ ol^‖ (Mixing Ratios)δ (E2/Ml)Llミ 11

0い JJ(Quadrupole Moment)Q(2+)甲 ユ轟11'´ Lり rJ夕』 4■■J・ ^ュズ盤|

礼 国 し 社 当 口 |`」副 ■ 中 コ l cFlメ」|=L・ ハJひ C■ (IBM)●Jうメ ldCLこ もメ

麗婿躍型盤圏笛寝比冒
1慮

訛試黛
甲い L■||… |り (Rotational Bands)几 ´|りJ」||夕」IJゝ 亀導

`」

1凸 メヽ“
』

。(Quadrupole Moment lntrinsic)等 |」 |ヽ斗」1亀)いりFJメ |

もメ」|げ四ツ|

」 1.^国|≒J二」16ンメ ■ 園 |● |」メ |コY■ oJ出し 」bメン ■Kび 鈍

しメめ
“

メメ ||ゝ 亀鼻“
玉L【・‖ヽ

`(SU(3)Special unitary Group)SU(3)
:[1,2,8,9]り国|な‐ 」` 甲喚 oJ出Lコ |。 メン ●|(Ellio■)の 工J`6ンリ|・ゝ

♂

〃=αl(ZoZ)+α 2(2・2)+α3(び・υ)+α 4(/・〆)            …(1)

(Analytically)≒ 単≦6J夕‐ (Eigen Values)礼工|」|●コ|。Lコ|●1≦・Yいリ
:[1,2,10]神国 1亀■ 」|(Eigen States)■ l」1山ツ国 1玉LJ

…(2)

lgl ''!-
.(N,+N,): (Total Number of Bosons) oU:jyl 

"lsll 
.:.:,Jl ;\

.(Proton Bosons Number) ou;r-,pJl otrjljr.uc ;|r[n

.(Neutron Bosons Number) 6UrJ3rCl 6E:j-r+ :.lc :N,
U(6) a+::=jl;-*_rX lJl< 

-,;El-x-Jl JljiJl d"1iJl j;c dtiill .rlt -r+;i \[ rJl

.(Totally Symmetric Irreducible Representation of U(6))
(Symmetrical Wave 6JLB" ++-r gll3rr j;-x laUJiCl ut dr.i JLt-ri^lI
SU(3);-r--! LJliFiiJl i-It! .;;a ,.:);-il g'-e 'o-lLrc ,*.<f (I,p) 1-l Functions)
g:l>Jl +jJl LDE-] Mr_ -l L ctls.(Irreducible Representation of SU(3))
4ll,2l Vergados J dl--bl *l s-c -* I ct\,CtFt ,* z JJ,--JI ,Jc 4li.".J
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2009`3ヨ |`20ヽ 1ヽ ^ll 4i-"-X*ll eJlr 4l-

su(3) ssJ*l4Jl JEusll Jlj.ll L Lr Jl d,,j+J (l) dis-ill _r.rf:l:ll p=!l r; ,q iuc
.N:6 Url-

LTIEJI (Selection Rules) eliiiYl r-l3e 6$; i+_t # L^d (f,,p) gl ,n,,.r-

:[1,10]
It:o,2,4,6,.....
).:2N-6I-2p
I:0,1r2,3,...

. . .(3)

...(4)

. . .(s)
. (Integer Number) ef- rr. 3n :I :gl ,n!-

ill- .-+ +:L :" 1l +.rl .?,o ds-t L(L+l) J-Jl ..,lc. , "i"i fulLlj +ghll pgll rJl
i.=6hllol;-;-..llanrL,rJ. trt* crl_r.[l] (Axially Rotation) gr.r-lt gt-l3-rJt

(Ineducible dl>jJl ai.l-l J+rll cJ,ilJL,r--6 sillr (Eigen States)
,su(3) GsJ^l+Jl JLt,j]I Jl 6ritJlr()",p) c*^sll gsr:,J-r .,-t ir Representations)
i:Y:L-ll j o)-el6JJSr*ll (Selection Rules) ptijjYl &|-lp e+ i++_r. rl.r-cl ,r-oj
i.jJl Lr'- dujjYl ctl; .(L) if-rl>Jl ,r-,,)Jtil.-t-r+ O(3) r-i-.),-; 4 .(5) -r (a) : (3)
.,Jc rL.jc)t+ (Not Fully Decomposable) dlLill &ls J:. O-l! O(3) Jl SU(3)

Vergados Jl ++*l u-c ,rJl 6t 
r-t dlJ.rJ [,2,8] (Elliot) J t( olll r.uJl

:[1,10] gl il ,LJIJIiJ^lSlcrYtJl +''-11[1,2,8]
L = 7,7 +l,V +2,...V +max{)", p} ...(6)

7 = int e ge r = min{)., p}, min{.1", 1t\ - 2.......,1or0 min{1", p} : odd or even

:csB V =g el-ri3-L,

L =max{1,p},max{.L,p\-z.......,lor0max{).,1t} : odd or even ...(7)

dYll ,. ' i(ii SU(3) .Sj-l+r-it J,Etjlll ,JJ-rjLU<lt _iFll Lll.r Llrl-- t-l

〃=αl(Z・五)+α202・2)十 α3《
y。しり十α4(/°/)

:11,2,10)

...(8)
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♂ □ J“ILJ

`」

押loン出― 」ゝげぃ げム(QL)仰|‐いυ` |́メ」I FJメ1戸

`L」
■ i評 じLム lAYヽ J」 IJ」|♂ い L“ヽ

´エリ(Degree ofDeformation)
.(IBMT。 おr)♂り い い 2‖・⌒

♂
|(αぁβ2)

メ」 坦J日 1亀井 」 |ン L許 Jメ |ム|い ♂
出メ ||ゝ ■K´ 」

■ いズ 盤|●y lllり1枷 バヽ |■3<与 |IFば
υ
 llム >甲」 1督■いりξいメド|よLり |

び
Lノ

～

KJ叉 ミぃ 増。Lllふ
～

ノ 戸こ卜 ・(9)亀J‐ J｀ Lり B(E2)■国 I Ⅲ 2いリ

躙 鰤 毬 賦 北 蛸

棚

躍 性 毬 拭 鰐 剛

(IBMT.fOr)び Lノ
～

菫」
e｀

ミ1.点
β2,α2C

(Eigen■ |コ|●い コ 1静 Ⅲ L」 1亀LI QLり <与 |IF(fa llム >甲 1｀ “`1凸x≦

。(IBM… 1)Jリツ1社 1“ 』 ●Lりぅメ |こも」 じ中 Jl crLJJIひ ■脚 I VeCtOrs)

許 」歯 到 いい 、≦
戸♂ し (9)増さL(α

2,β 2)山L井 1評 み総(1)Jリコ |

(81+-61+)J(61+… 41+)J(41+-21+)J(21+-01+)■ いメ 山Y出 |ド ｀御 劇 |♂ |

亀,こ“
ュ」IJぃL口 1`“へ

戸 叩 xぃ J[11,12]り ,ユ」|(121+… 101+)」 (101+‐ 81+)J

.く Z/‖ F(ど
2)‖

z′ >増」漁二」|

。(IBMT.fOr)♂
`ノ

♂ご直」い<与 ||夕
麗)|み >地_井」1亀口 |ルし 出L共 1戸 :1-Jり■

ヴJL響 ぃ ぃ」が L"iJ鷹 1(Spherical Nuclei)≒ JJSI`メ |●!■Jノ劇 |い

い いメ≦ LjD』 Lバ
(Pr01ate)J」

鳳 ム‖脚 ツ|が」 1凸ヽ

`メ
IL場 (QL=0)井

(Oblate)♂上」|ぴ鎮■YIム」1凸も

`=メ
1珈`ξ Ll(QL>0)いメ ■国 |ごレヽυ

.[1,2,10](QL<0)りLヽユ」|ぴ、りぃぃが L去 』L^1こ

Ⅲ」|♂ いりLJ(pW)～ J出 |■園 1社、り尋嘔脚l eJメ1評 引・・t´ 」

ごL(2)Jり。事|こ牌 J.■メ|に■(留亀02'1%J顎 02'1%名 08)～」
"[13]`メ

メ」|

。(g,β ,γ
―bands)LKJい リー ぅツ|な夕」り1こLミ

^‖ 凸しメユ』山り…ヽへ‖

Nuclei
Dynamical
Symmetry Nπ N。 N cr2(eb) β2(eb)

|ルィ
"

SU(3) 7 10 17 0.1525 0.0356

雰覇 02
SU(3) 5 10 15 0。 1382 0.0306

1%%08 SU(3)
4 9 13 0.1535 0.0296
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SU(3)ご■ヽ 」|メ|コ |●もoメロ16ヽ・ヽ1`_押 事国|スェLり ■Lメ」I FJメ |

el L. J oldl

年 J)“ Jり|もメ 刈 ■ 国 l L31υ ■ いパ l rJり 尋 」 lコIJ■層 」 lヽメヨl』|:2-JJ、
6出菫

Quadrup01c Moments

(Cb)

Nuclei

|::E402
冤覇 02

1::名
08

Ql+
‐12842
‐1.9400*

‐2.5851
‐2.6342
‐2.1330+

+222
26342
1.9500*

2.3923 2.2064

+223 12258 ‐2.0584 1.9056

+224 21067 1.9199 1.7798

+225 ‐1.5203 ‐13811 1.1428

十Ql -0.61 80, l0-t -0.1442, l0-8 -0. 1344x l0-8

+0, -0.4101x l0-8 -0.3509' l0-8 -0.3489x l0-8

+231 -0.2660. l0'8 -0.2258' l0-t -0.1539x10-8

+(234 -0.7202x10-e -0.6458, l0'e -0.1824x10'e

+25 -0.1966" l0-e -0.1355^ l0'e -0.9200x 10-e

+241
‐1.2368
‐21300*

‐32098 ‐2.9185

+243 ‐2.8143 ‐2.5937 ‐2.3612

+°
4

1.3291 2.9896 2.5578

+045 0.9022 0.8181 0.9759

+01 1.957 ‐1.9573 -1.6091

+252 1 7844 16245 1.4554

+253 1.1507 ‐1.0550 ‐0.8644

+254 1.1446 1.0494 0.8761

+255 1.1012 1.1011 ‐0.8056
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社 」l週IF)_出 QLい 」 墨 |ム  、rLり 社 」 ■夕■ ||ュト」 ltに■ J(2)さ二」 |● i

■ い」■ |パ IFリメ 1評 心い 椰 |い L｀ゝ。 (留202)61」却 (g,β,/― b"漁 )
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押
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Li夕
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`
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り。22+ヴメコ」|｀ 1・
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昭 Erl∞ )3り ♂ 早コ |げいυごいJ♂ IF」メ |‐ 御 コ≒

“
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凸メメ 」・Ⅲ 3メ |

ひ
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p脚 |とい IⅢ
l・

り IゝF」卜=、」QL押 ILチいリ
ユ lヽLJκ≦』

eJニト」IJご■ (3)さL」|● IJ

●メリ61メ |。Jtt J Lヽ Jゝ.C4。2)31」 ヴ」メ|⌒メ坦|≦
(g,β Lβ 2,γ
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♂ Ll.ヴ」メ|⌒メ 13。い夕 J。夕 J(g¨band)ヽニ タ ILメ |♂ (Oblate)1ヽ
日る̂

22+ヴメユ」|｀ lC(Pr01ate)'」 LlAい
メ ●メ響 (β l―band) じ」夕 IL■ _ト

マ」
Ll△ ぃ メ 漁 ぃ ♂ 。42+,62+醜脚 |工 (Obltte)て 」

L。メ J!J」幾 J

γ
―)LK Lメ リ(3)がコ |ぃ 二 ゝ 」区 。(β2~band)コ出|い な ゝ ξ (Prdtte)

´屯出 6ΔЧ夕 撻 リユぷ ■ J(Oblate)は上 Lめ J白 ぃり 出 ●1(1芳」明 。2)J」 (band

eJ押 は 二 ●(4)呻 IJJ ・́ 口 |いメ ´
1こ ミJJ■ Jい ■ ヽ ■」り |

.61」 ヴ」メ |⌒メ コ |≦
(g,β ,γ

…bands)磐刈 IF多劇 QLCJ轟 |～ IJ■ リヽハ |

g―)ヽ長ヨJゝ |ム´夕」|げ」(Q<0)ご いメ■ |ヽコ」 |げいJF」■ ●受 山‐ (1跳z08)

J。カリ(Oblate)‐ 曝ユ■i｀二』L‐lL゛iジ 1.21+,4ド ,61+●し」L』 (band

嶋悔寵
ゝ́画°ヴ」」⌒コヽルメ
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ヒまざ躙
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ぶi池田轟猛北脚|

上分 L。いうい」(Oblate)■回 1勢 ツ|卜」IJ!いメ J‐ 31+,42+,51+,62+

:(2)」り、

+261
‐3.9742 ‐3.6208 ‐3.2472

+0, ‐1.8276 ‐1.6765 -1.4616

+061 ‐31963 ‐2.8987 -0.2560

+04 10836 09684 0.8569

+265 ‐3.9951 ‐03732 -0.2905
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ABSTRACT
Hurricanes entropy is considered as one of thc important phenomena's that

control atmosphere' for its grcat affects in where it happcncd' so focus and

interesting on the factors which effect the hurricanes entropy and detelllline the

more effcctive factors on hurricanes growing and decreasing' synoptic scale and

pressure regions which are reacting over seas. Factors that affect on entropy and

consequently affect on hurricanes entropy growing and decreasing which is(high'

mass of Πux at rising to upper'and enthalpy at air near sea surface)that We studied

in this search by calculate the energy factor separately for four cases of cncrgy

factor during four days.Results showed that thc highest value of saturation gradent

was(1750 ca1/k)in the level between(200-400b)'and tcmpcrature in which

hurricanc begin is(29° C)in the entropy valuc(3500 ca1/k)and diameter ofthe eye

waH hurricane proportion inversive with entropy value for all study cascso The

highest value of entropy was(6000 ca1/k)when diamcter of eye wall hurricanc

(1× 104 km)and the factors(high'mass of■ux at rising to upper'and enthalpy at air

near sea surface)prOportion extrusive with entropy.

L週 |

許 6増」|い |メロbL`メ|ど日|ルメ■メ|ヽ脚|メ |メ|い も」」りぃしヽし
“

`もJ」|ン・ しⅥ 許 メメ ♂ |ル|メ1許 FLhりし メ メ |が Lひ り'い 出≦ ♂ 1誹口 |

メ |ニリ出己」|二LLり |り じ兵典Jlt」|`」IJ増〕― 二 |り JL_り |ン』じLi郷 メ リ|ル |ジ」|ゃヽ リ

J〕囁 出 し ´ 。ル メJ JttJ■ リメ リ じLメ Jメ |ル |メ IJ。 ■ 日 1口 Lヽヽ Ⅲ̂
‖

`Jよ

出

Ⅲ LI`J― aッ1醜・ 」、 メ ふ Lヽ パ '3ェロ |ス 鷲(1ひ 脚 l'こ饉υり|)ひ もJ」|)―しり|

出 ル |メ|ぃ さ い― JXひ 亀 し』 ふ
ひ 軍井 戸 び し (_脚lcL伊 望 メ |● IJI

伊 中 111・ ^メ ♂
1型」 1占一 Jb.出 I Ⅲ J6Lも ふ |メ|ひ 出 し 脚 凸ツLど Jぬ島 よ」L

社出 1立メ (1750 ca1/k)JI■ 許 |こⅢ l‐ キ̂ヽ
‖ ■ リメ リlJl≦

"え
■

“
キ IJ亀 lυJ

Ⅲ 工 (29°C)●´」^ry“ ♂16Jメ|ヽJo J´り̀(200-400 km)融 6り押 |

Ⅲ JメリIⅢ ♂ い

“

学 口喚 J^合 り1諄=Jヽ 勢
ハ ^lJ」 (3500 cayk)Lり |ム Ⅲ リメ |

`=^tり |ム ●勇 L立 (6000 cayk)ひ ■ リメ 】 ■ 許 に こ11ふヽ 亀 しJ凸 ゝ げ 事 リ

望 メ |,Lx口 |ム契』直J'6ェ 1^‖ 1■くヽ
♂ 辞 コ |)ル |メIJJ'(1× 104 km)J^rり l醸 」ヽ 脚 |

.Ⅲリメリ|ど も。メ仰出
(と
螂リツ|`リコ1辞…伊

a-&ll
& !-,,1-ll .r:yll C ds.ilJ i'r j;- t'J+ o-lsiil g g;1.:,.J1 Jl--cYl
dl.iJ ,:l-6++ dr SJSJJY d+l: ' (27"C )j:t+S k tl> a+-.r. eJl Jt-JlJ ,:lLl--ll

♂|メ1脚|ひ 6メ出 th^|メ |。ゝ≦ 【・・ヽ。(150 hm)ひ メ |」1仁 りヽt〃

70



`3つ
´―

もリコ _LⅥ ■リメ1口μ Jヽl ιl」 |メヒ

メリも」|コ出国≦Jり ひりヽり申lcり|りotギ ♂|ユロ|い

“
出

許 ■勇 ロリい≦ ♂ |ヽ出たメ
`山

り曲 い ■6メ 唾 ぃ1」

'ぃ
絆 ♂ 1^L:´

'dL,_‖

“
■メ|・ lゝゝ´いL“角」̀門 げ島ち Jメ |ヽ♂ メ1、ミ

“

出
J●カ タ|ルツ16Jb甲_帰JJ」 (5°)´′ り b工 ♂|,工鋤

・
J^´ YI嘔J

υn」11‐ JL卜 ●勇 ‐ ・ IJLツ 16Jb→ト リJ」 (lo°
‐20°)こ理 L3メリ1:・

Ⅲ 6Jォヽメメ ごりJⅢ 脚 1毬1ヽ喝 。国|●‐ ヴ。夕」』ユい″
JI■L iJL“ ●Kヴ」|.|コJI●夕‐JⅢ ●|』さげし、■勇J`〔

21(27°C)び 中ヽJ
・

|」|ひ壺 cL― 贔 |ル |も ヽ JI・ IJI Jル 1計 工 い Jメ ー メ 。メ

申 |ぃ ,IJIユ J`・口 |」‐
4t^ヽ ^“

`|ル
ェ LぶJL._hcLい 望 メ |

・・ ―
o勇 J・υり鯛 い 響 ´ 越 」IL・ ‖

“

Li^び ェ 1ぶ JI・ IJIふ 岬 」 」 |

Ⅲしこリメ』■い 。̀メメ|″ 6・JtLllり |ジ典 こり国I JIしいも い」
♂ |が国,lJIり,.Jヵ口|ひ 藝 ェ L井 砕 ♂しL‐・ソ″ ●メ
寧」|い ■島 Jヽ こ脚IJ♪ ●メ

“

J'`口|りい Jヽ｀り'o・中

“

却
■ 幽 |…

…

枷 劇 6」メ |ご湛 |“ り ,JLlい 臨 二
♂

|■ り |

● リコ ltン J。メ Jム ゃり ど J'ヴ,♂ 二 1“ 1^`♂
●J角り 中 」 l Jl、

♂ ノ

出 もぃ ぴ |」 (J■ 950)♂ |,」 ^‐ Nヴ メ メ IL JI´ 1餞 J′ l J3工 Lall

L`ち 1‐ ‖亀J■

`joLL鍋
J^^ソ |じヽり 'L二 JKl●K LJ:ミ Jメ≦lL=■1●K喝

」 ¬ JI JIこい 1格I LI壌り 1挙メ |´J」 iリェ
“

」 メタ ψ」|・口 |ご
… 許 ド.

響 |夕 国 IⅢり.同

“

メ ふ=■」=ら一 .J‐ ゝ 枷 _″ ‐ 1

る,メ IJLヽし た●|メIFJし ら,国 |こり lt〃
υハ 中 |ユ」lJ~YIひ |メ

♂ |

♂
`」

|り
♂ “りILノ出りt・ ‐1も |コ|しぃJ`ツ 1●IJ`Fl c夕出

υ■1」1●メ“
」1己壼も

ぃ ゃ 出 辱 めに _ヴ 」」 IJ^´ツI Llυ
・ ●ォ “ ξ i→ 誹 中 J中 ●|■ ol』 |

ムトJ脚 許 出 脚 Jさ い 井
`|メ ♂ `itt“ LりJLよ 1カ い メ ロ中 1

r,●中 J｀
‐̂く

こ」υ・
6ユー L押 る。■ も |、」|ジ錮 ‐ゝ 同

嚇 井 出 畠
♂ ``t・ lJ

ヴ」口|´こコ|ぬ声

“

gill`リメ出ツ|ぃ |■`(ru 7‐ 10)「り
`工

」|

甲)吐 _月JもJヨ|ルしヽ しtiJメ|●J卸 3り|もメ1ロニエi』 ェも̀鯛」 |

・いI JI`メしみ」|夕6・いⅥぃ oっ井 よ|ン けゃぃ 出 スよt^麹ヽふ|タ

Lン ひ Ⅲ )エリ 色当 ヴリ|コ|」―ザIJゝゃJ`コ lJ t`‐ 二ヽ り.ゝLッ|´
い oメ■ ヴJヨ IJロロ )'IJ出 Ll 161,■

"|ス
エ ン i,si,こメ 」 |スト ン ´Jり」 |

1lL=JIし
、 lJ Ⅲ_メュ■3」11lLiJこυヒ」l●JtごLJ亀oり1 1lLiJIひ 2‐ 1`り ■|ゝ|むゝ

Lし ｀
♂ ル L‖ ``・=|≦J.岡 ヴJョ IJ^´

"Ⅲ
り国 |コ」 |(ルニ

♂
IⅢ り |

吉 (Debbic)脚 」 |い
戸 コ

1名し』
`.・

yヽl J口|メ|ぃ _`ヴ J」 IJL_ッ |

J)二 い ψり|。」IJ ^´ ツ|。|=6却 亀選に も ,LJ→■1ごL● 戸 i上こ 1969

(Elaborale)P」 I LI`〔8](AgI)1・
`‖

ツ タ 6J」 J輻ェメ リ` y14ュ‐ が・ヽ
lJ

が ヴJコIJ― Nり |｀ツ|… もぃ (Debbお)脚」|‐ 戸 壺 1970占
許 が 響 」 ツヽ1神¨ J JIこLjJ甲 」 ‐ い錮 切 ■ 」 |´園 IⅢヵ
L3Кちヽ 」ヨlヵ‐しヽ 1許 6去脚

`メ
iなも占ひJJ^‐ソlo円 塾串 |・メ 1

71



2009`3う」 |`20ヽ 1ヽ ^h 4:-'-i3*ll f!. il+"

鶴 ,典 戸 Ⅲ ヽ `1996許 (Emanud)が 日 |ぃ 。
L♂ 1亀 |り』J・

図 LL

挙 J脚り」 6J♪ J`Δ ィふ lhJユぃ6」1上いJめユ
"ヴ

J」IJエツ|

ぃ oJメIJゝ |ひ
～
り|メ1祖Lヽ」

`・ 'J_r yl●i(■」Jない |な出 が
ヽ

・
1・ J

い ´ ♂ 1亀b』 ■ メ 1出LIり』 ぃ LI.[lq早メ ヴ_メ|■劇 しヽり|」1出lL、へJ

`二
♂|)‐しヽ しヽ Jヨlt hJ」 ■ヽに‐ い!い ´壺2005許 (ヴ)」り

ひ口1許 。リリン上 Ⅲ り
`勇

」・ハaツ1出 ♂Lし`■口 l ξ 2005許 ξ

許 ン学t4』3亀饉 `1‐ `■lJ`1618ミ
、。メ け」

こりJメ 」 。L山 l Ll-11ビ
ン 4二日 |

ふいJ― r ylり|、 こFしに、|ヽ島饉■』≦J`ヽメもΔメ ひ」こヽリメメエリt」口|

戸亀|メ cLメリ
`[11]ヽ

り|」|…ツ1憚Lξ ♂い』
`|り

戸 eエリcⅢ鋼 |

(2005/8/31)IJひ ♂ IJ(2005/8/23)諄 ξ
出ゝ

ヴ
」|｀JK J・ ^^|が ミ`tJ

ご い |｀ミ1`JJ」 ■ |■ツ|ム Jι脚 |。■ JYさ島ツ|´メ le｀ミ1・ J占ゝ 辞 J・
ハaリ

リ

・ハ」|,メ |

凸Ll.“ 〕ヽJ●Lt」 |

いリコ|≦ 甲 IⅢJメyl甲 1`“  ヽ_

ぃメコ|≦ スA=‖ 糧 ひ (saturation entropy)亀 ボ」|■リメツ|い・・・t戸

墟 |メ |ム ム
`‖

JJyり鋼 |～メ び し'甲 |“ い こ」 J(1)増。日 IJゝ ひ

JL_ツ|ヽ略 」亀́ 』1甲 |じLメ しぃ 」日 ■リメ リ|ン上 工|エリJ^・
"6Jlメ1挙 許

パヽ‐1■Jメリ|●YJ`ヴリ|コI Jl.^Aヽ
ぃ

ヽ J・ メメ JulJヴ Jl」 |

地oし」 |… リ リ .JJ― r ylム」 ●ヽ りJJ‐ ●1脚 |● |ゝ J6り|メ|たり 。e非J

山 |ム ム詰ミム
´ L"ひ 」し 甲 1婆 工 (sI)● 岬 I Ⅲ Jメリ1碑 ■ メ ♂

|

.ヴJ」 IJヽ ハa,6い 6Jメ ぴ IJり |ごリツ|～Xり 6迪い
♂ J■リメ リ1許 J典

ギ =%卜型牢ギーにン」キリ+≒缶…①
」メЦIIも ,u≦ ご

=3∈′
` L=｀ ス‖山メエ

～
り|ジヨ|ス‐…ふθ′

:●1年

(10-3)ヴメ」 ヽ口I JDL名し 嘔 J́J■釧 出 し ♂円 CD

(27℃)4Jヽ L"ぷメ 1戸 年 `亀押16工国望メ|夕 |」|リォヽυ。■

・|,ハ 叩出ツ|ダ (15 ca1/k)鴫≒も1^｀・116ェ国望メ|夕 1型
“
りLツ|げハKs`Kb

.6」メ |ヽり。メ ー 甲♂|い エ ユ■|´りJIメ|じLし口loLひ 望メ|

Jり1渉レJリツ1法ヨI Ⅲιo非り■」16工国工・|メ ■リメリ|二い ひ Sm`Sb

Potenid Temperatureも ゃ」16J“戸|｀りDひ θ

卍 J́」メ 1許 ■国 ‐ヽ 」 ヴ」_戸K♂J)“浄い Ⅵい 国 IJ―
「 渉F″

°C/b 
「

″=4 ' 
°
Fグ 〓10C/1cn。■

♂6」メ |｀J`Zい け T+'1パ =‖ Jリツ|ひ鋼|♂ け鵬ツ|≒メ|ひ Qrad

.♂|ル 1

72



リヽコ っ‐し
'■

,チ1許 メヽ |ル|」 1っ螂
ご力 」`^:

(2)」。L」|い い・ヽ 1り Jリツ1辞口|ス ^`1…メ|・IJ●メ|をP/b

t=:7…
…

ル `ち ^l p rb'(5× 105 km)ス却 1鴫二、́タリJ^^ツ |ジ当 `る Jメ R
.り ´ご」J■|´りJ^´ツ|ひ3り |コ

ヽ L」|こ´ `,_ヽlJ JL_ッ |げ上 ちメメ lc■」lJム■ |,」 |●リコ |こ_J出  ″
ア
+

(3)              ′

ν て:=″ +― ″″―″s… …… (3)

ユ31ミ ^評 玉Lメ ^th柾ヒ立籠|」|ス
=く
hご ´」♂―Mu     ・

」,ylひ轟1毎 許 1工 ヽり国|■メ |●り|をぶ Ws
Jり 1`押 |ム ^`16ェL工 興 |た坤JI●|」|●リコI Md

73



2009`3」  |`20｀ 1ヽ ^11 4r-"-.ij*ll frt lh.

塩日 |」 ご国|

`´
‖tr LIJJ Lっぃ ぃ JIヴJ」I JL_ツ |こL」 ひ ロユ

ごJユ ニ |´

許 』ムメL IL」 |しLメし(200`400`800`1000m)ひ ■ツ|』い

♂ 16工し 」|ム Lぐ|ご ´ コ |ヘバ よ

“

♂ IMu戸 メ リ 'いメ 亀|≦
'A`1■ Jメ |

`(0.02`0.04`0.06`0.08 gram)ひ 評ご」,出i´リス■日1凸bい ■ヽj

ご」 亀 しさ
´りひ メ コ|≦ Ksリコ |。Lひ 望 メ |・ 1脚 」 自ツ|メL ttlJD』 ヽ

th^七メL亀JJD´ 血
`メ

|ゝ」」 I LI'(Ks=17'19。8`21.9'25対 /kyひ 戸

.(1× 105`2× 105`3× 105`4× 105m)1誼lt^戸
・出い」ヽ―r yl″ 」ヽ 勢

ふ |メ |し陣 ♂
1墨 」 lJYI Ⅲ リツ|～】 い IJ。

´ い 出 |´
♂

|♂ |ふ oい J

』 Ьメ L♂ いJ■ Jメツ|」・ こ́ 日 1戸 メ 出 メ LI鮨 。Lツ J― aツ |●Jtt JJⅥ
増Lξ 甲 I Ⅲ Jメリ1亀≠ 洪 (1)′

L.釧 い Lヽゝ J.ヴ」■・ ll J・ エ ツ|もい 許

ca1/k)メ FJ‖ ゝ JX甲 |【 1́ヽ ハJ`ム 1l cェ iJJリツIF」
`喚

コ |け→ 工 60いう

J。」こ炉メリリン‐り'(200 ca1/k)`タ ル 200と Lり |｀ 1と 彎■生
“

Jし'(1500

(ル1000 )こLリツ|工 (1750 ca1/k)」 |(■墨年 甲 I ⅢJリツ11^`

eり
亀ゝ ■J(300 cJ/k)ひ い■リメ200こL」 工 ひ ■ 夢ldりり

こ
出リツlυ」 (430 cJ/k)Jに 1・ ^J静iⅢJ‐ J(380 ca1/k)JI亀 口 1山JoJ

■ 」メ ツIJ(Z=400m)と Lリツ|工 Lゝ ふ ヽる 国 1口
“

調 |け■ 』≦J`ル200

JXメ
“ メ 地Lご JJ― こツ|ひ・ 3さりうctt J蝉 |ゝJFり |ご却 り6典j」`ひ

工 ■ リ ツ1社

“

」 い |りΔ
´ ♂ ぃ YIでぃ ♂ J脚 |ひ Lゝ り 'Fり Ⅲ リツ|

“
いう増Lひ 墨 」|… ひ メ l凸甲 |ごいげ

LりL■ さ|ご霊 メ・ 200こLJ

二 ゝ 」'ル 1000こLJエ
ヴ
|メ リ1甲 |工

ひ ■ リメ 】 ♂
1許 I JJ6ル

(400 cJ/kpj」ぃ が

～

IⅢり刃 Jル 200こLリツ|工 ■ リメ ツ1評 J脚 |い

こ
'」

ど山 ■■ ≦ 6J■ツ|」嘔」 lJ.Jl―r"`K.1■
」 ,メL ll'L云 1'ユ 11。ェ ビ画 1餞JJ

引 」|び劇 1社ン コ d“Jヴ i。メ ひ
i■ 亀 ま`ムヨ い JIひ_り 石|ジIJ一

".Ⅲ 劇 IⅢリメ ツ1評 」J― ^ツ |こLJい ■ メ ■ 井 亀光 』島 JLヽ ゝ 1早J'

“

JI Ⅲ
`ご

‐ Jリマ1地国 |・ .こ 1●ぐ|ご 辞 型
l Jlミ ^評 為 |」。

ひ
L夕 (2)d劇 I LI

eメ リJJrゝ中 kl■´ こ」Kl‐
"ヽ

ム14絆Jj3YI■´ ●1上ヽゝ (0.02 gram)ム
颯く‖

ひ

静
1亀｀ リン ‐ り (1900 Ca1/K)JIマ呼

″‖̀ハJぃ タ リン _J(1450 cJ/K)

年 静
I Ⅲ J JJナ ‐ 許 6。しり|ひ メ 轟 J(2400 cJ/K)JI甲 |ふh山 J3」

(0.04 gram)1ヒ
く‖

督lc臓り」|え導 ●́ Lヽ 1と し|(2700'ca1/K)JIい
`´

1ヽ ハJ

■ぃ い |ふ」■ ごLし'Fり Ⅲ」リリン Jゝ ■岬 IⅢリメリ|´ 6も L洵
甲 |■Jリツ|た゛ ●́ L工 LI'(2900 ca1/K)JI(‐ 1.^Jごり le」 |リン

|メ|リリン ‐りひ 甲Ⅲ ごLし 静|ご」J)は 6典り|メ
“

(0.06 gram)｀野
a1411 lLく‖

督́ 辞 コ |ム全メ ヴ
1(0.08 gram)iメ b(3600 ca1/K)」 |`・ 1・ ^り とIL山

■ J(1550 cJ/K)a■ JIス
‐ti』 ■リメ リIJΔJ eJ」ソ ニ|`1^`‖ ふ ヽ6メ

■Jυリン‐J(2800 ca1/K)Jい |なゝ‐」(2200 ca1/K)Jl rl・
ハJいタ

叩 |ふ |。 Ⅲ 許 I JI〆 1-J■ Jメリ|が L工
♂

|'(3200 cJ/K)静 |

74



リヽコ1_Lソ ■リメ1許 ●メ1ル1メ
'υ
Ⅲ

`3つ
り

`´

‐:

い ψ '｀

“

よ り ″1点劃

“

Lメ |。ゝ ´ ψ」劇 J一 Ⅵ 甲ゝ → ♂ し

～

IJゝ ム」‐戸
`|ム

●メ も

'ツ

|●Y♂ |′ lⅢ =ぃ 3メylム ^出 J二 ゝ 6ヽ国 |

ひ (Ks=17 KJ/K)苺 ●メ L工 Jり I`Jコ |´
(3)′

K'‖ ´ 二 ゝり。'LIメ |

ρ リン ■」(27°C)ぃ さ16J♪ ｀♪L井に‐ 20°C6Jメ|ヽメ許 亀h

JIい 出 J・Jン タ リリン ‐ ,(900 CJ/K)」 |な興 I Ⅲ Jメyl 
Ⅲ `´

‖ ^J

`。

り |´ メ品J(1650 ca1/K)」 |い
「́

‖̂」

～
1亀ゝリン ■ (1250 ca1/K)

■ 甲ゝ ●」Ⅲ 」Jコ国I LI'(1880 ca1/K)JI`鶴 ^り ‐ どり||メ|ト

ⅢリメツIⅢ

…

Ⅲ 25°Cるりい ｀メ 亀hひ(19.8● /k)」|いわJ KS
ひ (Ks=21.9 KMK)ム‐■ L工1壺 枷」|コ」 |し|'ル|ごリツIJゝ=`｀り■1‐・｀̂‖

6Jメ|ヽメが ♂1御コ 仰 1錮|"♂ 127°C6Jメ|ヽメ J。

メ 1もヽコ■(S'+)Ⅲ ン島
`～

11出夕 |」ゝ 二 ゝ J(27° C)ひ L工 ¬ コ |

珈」 I LI`(s++=1350'2050'2750'3050 cJκ
)ムJ」|コ I JI Ⅲ 口 1麹」 |ひ

ヽり」亀bひ (Ks=25 KJ//K)Jl ri^Jり i■ つ〆 亀出 ひ」 I LLyl亀■■ lJI

CaルK)■ YI´|」 lt´‖^り

～

1■JJゝ (S'+)評 `´
1^J929° CもJメ |

Ⅲ い ●●lj Ksヨ
“
」6J●jl LK OI 上、ゝ J'(S+=1900`2500'3000`3500

(rb=1× 105m)‐ J二 ゝ (4)′
K・し,"り υ井 ■ J=ニツ1辞 P」中■リメ yl

3000`4000`5000` ca1/K).o(S° +)ス エ́
ー

lrヽ |■・ り|リリン 」)ふ 'ヽ ヽヽ

ξ´|二

“
|二ゝ(rb=2X105m)ス■6メ|■ コヽコ|コ」l'ど|メ|」・ (6000

(rb=3× 105m)■ ■ ‐ 枷 」1麹」 |ひJ'ル |どリツIJゝニス‐二 』 礼的 メ ツ|´

(S*+=1500`2000'2700`3000 ca1/K)」 1社■ 1́^Jrり
■ OylJXJ

)‐ Ⅲ Iり1麹」 |♂J'(rb)■ 6・いう ど ´
1:t'ヽ

■ J´YIヽ

`メ

扇 |ふJ

rメlυリン 響 ひ ■ 興 I Ⅲ J´ツ|り |`´ ‖^」 篠 JIJ Lゝ (rb=4× 105m
Lゝ J`凸VL」lJ`Jふ Yl rり |ど LJ島 (1000 Ca1/K)JIマ■ `´

1^JⅢ ゝJJッ |

JL― YIム」JJ釧 ごLiメ し ,』島」|メ |●|え
“
り` I JSylこ慶 亀りL」IJ)二 ぃ

6000)ひ Ⅲ,メカL手 洪 |`|``´ いヽ J^´ ッ|″ Jヽ り匡`=^リ ヴJ」 |

■6J焦1ヽLも|ご二
～ψl(3500 ca1/k)ぅ 」→

“
ツ
`´

|`プ」出」|工 ,(Ca1/k

JL―
"び

島J´ ス■‐』ユヴ|コ」 」準 |… 』ユ●lc非 J。 もり́ ツ|

LIゝ Jヴリ|コIJ― vl´ 許 J」 IJう J一 =カ リ出 ``-1評
`も

LК せ`いヽ

ユ` く‖
´ びコ IJこ Lリツ|)ジ

“
主L評 ■Ⅲう 立 ●ILヽゝ ダ (4)′

K訓
♂ ヽ」 _鰈

ひ■リメツ|が Jル |ごJJゝ
`|(リ

コ|♂Lひ 望メ|・ IJIもJ■1」 6工Lall

Ⅲり|コ」いもL6パ1型れJが ■J´ツ|´ ´ 6ヽj』ふヴ|も jヽコ`
い が 」 JⅥ 電刈 16ヽ劇 JJⅥ ♂

IJJ'J― Ⅵ ″ Jヽ 井 `林 お び し

。́ 」 ― Ⅵ い 嘔 ♂ IJリツ1社メ IⅢ
♂

IJ J^^ylい o勇 ♂
|ルツILJ

■」♪ylが ら、jJ)Lひ り。L滲ツ|メ|→ ごり||コ |ひ ●嘔`,口 |け』よ却

し ユ|ご■ IJ`ひ ●勇 J一 Yl qメ 1麺」 |´ る。いう尋 工 』ユ
ψ

lヴリ|」IJLり |

び 」ヽメ上
`c」

|も,ギ」|″」| ●lυ `み、Lム|,J一ツ| ヽヽ'ly Ly」 .ツ・́ こ巡J
.LⅢ 椰 ■■」IⅢ,メⅥ毛■Ⅲ ●́ ヴJJ,yl・コ■亀υLヽ 出≦JJSツ |

く
υ

，
′



2009`3●ユ」|`20ヽ 1ヽ ハ11 4+-"-i:*Jl flr 4l-

」 ― r yl■
■声lc歩レメ L凸も o´ )at工 』島 ●1亀|メIJゝ工Ⅲ

…Ⅲ Jメ
"評

許 IJⅢ ヽ
`」

轟 IJJ・ ハこツ|メ 。非 出 ≦ ノ

“

J日 JヽヴJ」 |

評 メ エ 出 ■ Jメツ1戸JJ一 ツ1辞 」ヽ 井
ハ Jタ エ LIJoェ 山 _メ

望 メ |夕 |り1甲 LI'6工 t」1lk釧 ご ″ 刹 |'こLりⅥ )ひ び し
`メ

ylタ ロ |

。(脚loLい
工 LIJ』

ル
|ごJJゝ ミJ.五 1」ら

♂ 社 Ⅲ I■リメ リ1評 Jご 国 1山メ i

夕 .L」1評 メ 轟 立 も■ う 」
`ξ J J墜エ ツ|″ 」ヽ 勢

thハ‖
ン 」 1評 メ

。ヴ」」 IJ―・ ylもい
`JJ」

さIJツ |～YI J洒 ♂ し亀 IJ』
Fリ メ Jゝ

`メ
Ⅵ

たモ́し出ユムヽこ‖ふbl‐ "｀
JI ⅢリメYヽ り|ヽ lヽ"■ 」じ|●11・・ 1こ戸J

´」ヽJ・
エツ11ゃ ぃ ♂IJ(200‐400m)が口|“ 6υ_● ´ J―a】

年 (1000m)と Lリツ1立 ご り |●メ lξ 凸メ ■ リメ 】 ≒

“

。非 |」J'J脚 し

。(3000 ca1/k)」 IJ・ 工Ⅵ■Jメ 14導 ‐
L工J.=ツIJLゝ J・ ^^ツ|″ 」ヽ り」thパ 評メ 亀|り。J:た いJ

ぼ ♂
“

いうJいり亀Ш I」ム LYメ |りL凸 格●勇 け
」 |メL・ 。メふ hJ●

_勇

ユ」 |り1ム■ス
'ム
くOL亀μ」 |【 ちヽ ^16。いぅ

ヽ`こ 1・ スJJつ

`勇
メ 16工,うJヴリ|」|り 1・ ^こツ|

)Jに 1・ ハJⅢリメ 】 L´ c非し相 」 不為 LI出 』 」メ 1相
… 卜 ヽ ■〃

。(1*105 km)ひ リメ劃|:L・ ^‖ L“ ぴ|エリご|りIFメ |」〕L(6000 ca1/k

凸ヽり。メ JX=ひ 晦」山メ■ ■→ 6り|メ|｀りも ■ ヽ̂101♂ 樹 Lツ I LI

21.9毎二oメ ♂ 1脚IⅢ ひ 望 メ |,|り1甲LI」 」 出ツ|´ メ び
もJメ |

羹 リヴ」」 |」 二ヽ Ⅵ L工 嘔 が
1亀゛ |ひ 27°C■ メ |■JJめ 出

♂
1的 /k)

6」♪ ヽりさル 6Ji.♂ |ひ ヴIⅢ k■ 許 しヽ メ 1叩|ふ いぴ1立 』≦

。」.ハこツ1脚 ごK oJ串 ヽυ』。ゝ JI脚|い い望メ|・ |り |

200
0       500     1000     1500    2000     2500     3000    3500

super entropy lcJ′k)

ともりⅥ♂ ,国|♂ 」…Ⅵひ■,ソ ■υⅥ漁ⅥJゝもメリ1戸 メ●:1-榔

76



6, )'tt^.j
も」ヨ|ジ´Lソ ■,メl許 もメ |ル|メ |り共

′
′
J

J

|

J

J

ロ

stper ttropy(ca17k)

3ェロ 1梱|」 脚 |♂出 滲日,脚IⅢ 2‐ 榔

25

1000   1500   2000   2500   3000   3500
super enmpy(“ 炊 )

υLⅥ 諄 Jヽ 井 【L」 ♂出 ♂日1脚IⅢ 3-出

（ミ
一ｏ
こ

λ
０
２
だ
ｏ
ｂ
ａ
３
●

25
rb(m)

35     4

xl♂

´
|■ 日● 望 メ l夕 lJIも ■ |♂ ´ J滲 口 !′ kJtメ 4_占

一彎
彎
彎
彎
一

一
１

２

３

４

・

二
一̈
一一

77

- 
.l day

--- 2day
..... 3 day

ョII

||



2009`3●ユ」|`20｀ 1ヽ ^ll 4+-"-il*il ert 4l+.

」さ1｀ ハハ11

ムLP」 ル
4`… Ⅲプ ♂

。りLLれ 1井 上J'こ国 1許 :こⅢ J.ル .1

.(1974)」 Jヽい
出|'り国1極L'11…日1尋り事 |

じh極 い
～
|メ1評 ひ LI`ヴ」 |。Lリツしこ口 |:ひふ 許 `ぴ´ .2

.(2003)6島。Lい 山lυ,L
3。 Maurice.A.Gaball Tropical and equatorial n■ eteorology'U.S.A.

(1947)
4。 Pettersseno Sverre lntroduction to Meteorology'Second Edition'

McGRAW‐ Ⅲ LL Book Company New York'pp.67‐ 80(1969)
5. Aberson'S.D.Veriflcation of a nested bar tropic hurricane track

forecast model(VICBAR)MonoRev.122'2804-2815(1994)。
社J→ 'ご国 |,多撃 |'ヴナJI」し́ 夕 IJご 1』り脚 1甲 。け .■ンロJメ .6

.(1977)J■

び Lユ 止 墟 |メ 1評
ひ

」島 i`二沖 Lゝ |リ ハ Jメ |ひ二
許 `げ″ ・7

.(1988)6ふ。私 ｀ 凸|」井

8.Gentry'RoC Hurricane Debbie Modiflcation Experirnent'Science'

198'pp.473-475(1977)。

9.Strahler.A■ hur N.and Alan HoStrahler'1977:Geography and Man:s

En宙ronment'john wiley and Sons'UoS.A.

10.Emanuel'K.A'1996:Limits on Hurricane lntensity'part'

J.AtmosoScie'VOL'53'P。 2376‐3285.

ヴ出 |ゝム→」l ξ 2005。日 Jヽ」|夕“こツ|:2005`ぃ―
`^‐

し`J)出 |・ 11

.メ|1井 評 `FJ」1小 `いし ひ|九 いい1

78




