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Molecular detection of meropenem and imipenem-resistant
Enterobacteriaceae in patients.

*Haya Semaan **Bassam Kseibi ***Nada Mahfoud
Abstract:

This study(800) included of a sample of Enterobacteriaceae isolates
(482 Escherichia coli isolates - 166 Enterobacter isolates - 84
Klebsiella pneumoniae isolates - 58 Proteus isolates - 10 Salmonella
isolates) which were tested for antibiotic susceptibility by the disc
diffusion method using two antibiotics including two members of the
carbapenem family meropenem and imipenem using a DL-96 device.
Among (800) bacterial isolates, there were (78) bacterial isolates
resistant to imipenem, (87) bacterial isolates resistant to meropenem,
and (35) isolates resistant to both meropenem and imipenem.The
identification was based on cultural and microscopic characteristics,
biochemical tests, and the Analytical Profile Index (API) system. The
statistical study using the SPSS program showed that there was a
significant statistical difference between the type of sample and the
carbapenem-resistant Enterobacteriaceae species. Then, in Atomic
Energy Commission in Damascus a plasmid extraction was done for
five samples from each type of Enterobacteriaceae, a polymerase
chain reaction was performed, and then the results were read after
performing electrophoresis of the samples. It became clear that there
were a number of resistance genes for each bacterial sample, and this
was confirmed by the results of the disc diffusion method to
meropenem and imipenem.
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Keywords: Germs, Enterobacteriaceae, resistant, meropenem,
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*Student of Master Degree in Department of Biology- Faculty of

Science- Homs University- Syria.

**Professor at Degree in Department of Biology- Faculty of

Sciences- Homs University- Syria.

***Associate Professor- at Degree in Department of Biology-
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Sl 83050 Glaplatl) aa vivantis 48,5 e 1 plasmid DNA extraction
anioall el (e ahe sl 50 2asinly PCR Jeld shal & e 5 (3954l
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il L) Clabiall (g de sanall 03¢ i slia e

duduiiall il Jeldi 3 Rarial) cilidally Jpon

Bacteria Seque Gene Tm° | Size
nce C bp
5-3
GGTTTGGCGATCTGGTTTI
C NDM-9 620
CGGAATGGCTCATCACGAT 6
C
E. coli CGTCTAGTTCTGCTGTCTT
G KPC-2 5 | 798
CTTGTCATCCTTGTTAGGC
G
TGCTGTGAATCCTGCACCAGT
TT OXA-] 5 | 384
TGGGATAAAACCCCCAAAGGAA 3
TGGA
CGTCTAGTTCTGCTGTCTT
G KPC-33 798
K. | CTTGTCATCCTTGTTAGGC 5
G
pneumoniae "ATGTGCAGCACCAGTAAAGTGA
TGGC |CTX-M- 6 |593
TGGGTGAAGTGACCAGAATCAG
CGG 3
TGAGCAAGTTATCTGTATTC
TTAGTTGCTTAGTTTTGATG / 5 | 740
S. Iy g
typhimurium
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C NDM-5 5 621
CGGAATGGCTCATCACGAT 6
C

ATGTGCAGCACCAGTAAAGTGA
TGGC | CTX-M-| 6 | 593

P. [ TGGGTGAAGTGACCAGAATCAG
cae 212

mirabilis | TGCTGTGAATCCTGCACCAGT
T |OXA-J 5 | 384
TGGGATAAAACCCCCAAAGGAA

TGGA
GGTTTGGCGATCTGGTTTT
E. C NDM-] 5 | 621
CGGAATGGCTCATCACGAT
cloacae C 6

(3) f sl (2) o s (1) f Jed
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ansls MW lall 1%: 35)eY1 Adla JePCR Jelis Jayi gali + 3080
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- DNA 5 (ol 2l

ansls MW: Ll 1%: 35)Y) A JAePCR - Jeli Jia g ili 1 58N

3 CTX-M3 2502 jlualle DNAG sy le sals 1t Sladd) gjlins Suin
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Immune response to some components of the cell envelope of

Klebsiella pneumoniae causing pneumonia in hamsters.

*Waad Zair ** Nada Mahfoud

Abstract

The study included the isolation and diagnosis of 13 isolates of
Klebsiella pneumonia bacteria from patients of different ages who
visited private laboratories in the city of Homs and were diagnosed
with pneumonia. It also aimed to extract the encapsulated bacterial
portfolio of Klebsiella pneumonia spores and investigate the

antibodies formed in the injected experimental animal (Kaddad).

(12) Syrian hamsters (kaddad) were subjected to our experiment,
divided into four groups, each group containing three hamsters; the
bacterial suspension was prepared to determine the pathogenic dose
by preparing extensions of (101 — 10°) and injecting 1000 pL of each
concentration in the area of the peritoneum, the control group was
injected with 1000 pL of sterile PBS solution and the dilution was
selected 10, the number of germs reached (7x 10* CFU/mI) the fact
that all hamsters injected with this dose of germs showed signs of

illness and did not lead to their death.

The bacterial capsule was extracted and made sure that it was free of
proteins and fats, and its concentration was measured, as it reached

5.82 mg/ml; the hamsters were injected with three booster doses of
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each dose of 200 pL of Capsular antigen (CPS) in the area of the
peritoneum with an Interval of 14 days between one dose and the
other and the body was weighed during these days and on Day 14 the
hamsters were injected with the pathogenic dose. After three days,
the blood was drawn A blood count was taken, and the liver and
spleen were weighed. Another group was injected with the
pathogenic dose, and the results showed significant differences (p<
0.05) in the body weight of hamsters injected with capsular antigen
and the pathogenic dose compared with the control group. At the
same time, there were no significant differences in the weight of the

liver and spleen.

The results of the blood count showed highly significant differences
(P<0.01) in the lymphocyte of the group injected with the pathogenic
dose only and injected with the pathogenic dose and capsular
antigen, dose 10°and capsular antigen, and a significant increase
(P<0,05) in granulocyte leukocytes (GRA). An Ouchterlony test was
also performed and the results showed stimulation of an immune
response in hamsters, The initial capsular concentration of 5.82
mg/ml was extended by a series of extensions to obtain a capsular
concentration equivalent to the diluted serum, which amounted to
58.2 ug/ml of capsular antigen which indicates the existence of parity
between the concentration of antigen and serum and stimulation of

the humoral immune response.
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Bile #lL lo (g5iny LS ol dapal agall adihall gail ddaiiall Crystal Violet
Enteric) Zysaall afihall de sana lae L ol dapal Ll afihall geil il salt
syadall afihall ey 48 Uiy Unieg Jaussl 138 2ay (531 4als (a5 (Bacteria
G Jaleiall ealls 38U e Jassll 138 (ggingd  HaOU Sl il g
S5 Sl 3 yeiall il pertivaal) (3 131 (pH Indicator) i el 8,0 Sl 2y
dlalie Cpaniall iy A ¢ [27] a1 ) sl s e Jany Loadls i

el LY by o Wl ¢ OOl jass o adihall 508 G sl 333 olsdl
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cens Lle gl e sl 1S5 aall Jlad e L) e ae de o 2dles culS s
[28] (o WS35 il )l AL i panineal Aalall Cliaall pa (35 Ciliall 524

[29]

CWiall grenall pandll il Cuy ol Ay Whili sy ggaall Gasdli-
L€l afha o [19] (& Gla 583 LS Gppeaal @hall juiad s Lasiall
Ledlyhal dagiine (ahe Lamal L) L@ oalll lpa luae JS5 dal 4555

[29] 4 Lo e G5 Lo 130 835

tadhadl Ay gagasl) C)LEAY)-
e sieYU K. pneumonia cuailis dusasasll chliay) cupal
(1) dsaall a5 Ay pm sl l)Lial s 4yyedaal) Lolia

K. pneumonia il (aiial dae 3l 4 pa easll) yladl) :(1) Jaal)

JLaAY) A JHEAY) el
- Oxidase test
+ Catalase test

- Indol production test

- Methyl red test

Voges proskauertest

Citrate utilization test
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(2) s smsasSl paiinll il aStl de pully A seudly Sla ) Api20 E

i) Sl e Api 20 E dunslad) 8ylansal) culia) il 1(2) Jsaa

Al sy
+ Orth—Nitrophenyl-B-Galactoside
(ONPG)

- Decarboxylation of the amino acid
arginine by arginine De hydrolase

(ADH)

+ Decarboxylation of the amino acid lysine

by lysine decarboxylase (LDC)

- Decarboxylation of the amino acid
ornithine by ornithine decarboxylase

(oDC)

+ Utilization of citrate as only carbon

source (CIT)
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- Production of hydrogen sulfide (H2S)

+ Test for the enzyme urease (URE)

- Tryptophan deaminase (TDA)

- Indole test production (IND)

+ The Voges—Proskauer test (VP)

- Test for the production of the enzyme

gelatinase which liquefies gelatin (GEL)

+ Fermentation of glucose (GLU)
+ Fermentation of Mannose (MAN)
+ Fermentation of inositol (INO)
+ Fermentation of sorbitol (SOR)
+ Fermentation of rhamnose (RHA)
+ Fermentation of sucrose (SAC)
+ Fermentation of melibiose (MEL)
+ Fermentation of amygdalin (AMY)
+ Fermentation of arabinose (ARA)
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[32] Cefotaxime aslal daslidll Leaiay anal)

degane ) 2smy 53y Ceftriaxone slal daslie duhall a8 C3all Cajelily
oo ol sda (alias Cua %76,92 Apal) ualyy ClEN Jaad) iy saus i)
Calayyl @Dl Uadipe 138 55K 2 % 27 dasliall duws caady Gun [33]
O Dl o Maand) Jidaat e 3508 0585 Al (Gl sewdlanidl) B lactamase

[33] ¢15all - lactam dals i Pl
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[22] Bradford &)l caa lldg Al Zamill caily clisg ) e [11] (3 sl
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e b S 36 AL 5 lll il L) e slaeYs [23]
(1) J5.(3) doas e/ ile 5.82 ilaindl
Sagili 440 daga Joh aie g8 lall AdliAa 585 gilhi gy 1(3) Joa

58l 385 OD 440 nm

0 0.0
1 0.25
2 0.5
3 0.8
4 1.1
5 1.25
6 1.5
7 1.7
8 2

9 2.25
10 2.50
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Synthesis and spectral study of an azo
dye derived from 4-hydroxybenzoic acid
and its complexes with metal ions

(Co?*, Cu?t Zn?")
A.Albaba*), Ab.Dallah**), Th.Shriteh***)

Abstract :

A new ligand (Az) belonging to the azo dyes was prepared:
4-hydroxy-3-[4-nitrophenyldiazenyl] benzoic acid and its metal
complexes with metal ions: (Co?*, Cu?* Zn?)

Where the ligand was synthesized in two stages according to the dialysis
reaction by coupling 4-hydroxybenzoic acid with para-nitroaniline in a
molar ratio (1:1), and then the resulting ligand reacted with metal ions
(Co?*, Cu?" Zn?*) in a molar ratio (1:2) and (1:1) which led to the
formation of mononuclear and binuclear metal complexes, Some physical
and spectral properties of the ligand and the synthesized complexes were
studied by spectroscopy Nuclear magnetic resonance (3*C-NMR,
'H-NMR), infrared spectroscopy (FT-IR), and Ultraviolet-Visible
spectroscopy (UV-Vis), and the results of this study were in agreement
with the proposed structural formulas of these complexes.

Keywords: ligand, metal complexes, dialysis reaction,

4-hydroxybenzoic acid
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Jascow — (UV-Visible) Spectrophotomete

' (B C-NMR , IH-NMR) (5553l (ouahaliaall o))l Slea @

spectrum NMR proton and carbon device 400 MHz model Bruker
by Switzerland company .

Electrothermal Melting Point Apparatus : )leai¥! day0 (el lea v/
60F250 JalSlalls Aullas o ial¥) (g 4380 A8l Wi sila S milia v/
Al Merck 48,8 (e 20 X 20 Ll

64



Aol aslad) Al e daala dlaa
Thpd el o s gagll e n LU e 2025 ple 6 2l 474l

. b e cUltra sonic Assall (3sile zlsaYl Slea v/
Aabia Aala il sl e desanas ¢ andaline Saar 3930 Glaw Vv

sdaadiical) duiliassl) afgal)
99% s5lin eligyll e uSsy0m 4 e
99% 35l cpls) gL e
37% s5an el S maa Jslas @
98% asigpall Cyuji @
99% 55lin aggall 2S00 o
99% 35l amageall Clis S @
% 98 AL byl 30K o
% 98 AL Lulaill 3y @
199% 55l LS SN il 3y
25% 35l Lisey) Jolaa @
¢l s e A el J) SO ¢ Sl ) Adlise dypae Gilide o
(oY) slS (AU ¢ Sl Jie S

Sigma-— Aldrich , Fluka , Merck , BDH :4a%) il dd) z Ul ¢y

Adlle 35 dajs cd LY dan o sy5h sale) (s 8palae Caeadiil 3,
: (AZ) ddagiall g likal —2-3

iy e Al g lilal
P agsihs cpu o =4 ) asisball mle uat 1 AgY) Adaall

65



O (Fdia Gl fluad Ldih Al 3 g plibal
(Co?, Cu?", Zn?* )oaal) s aa dllalna g clui g 3ul) (an (oS g a0 -4

S Gl g 55 —4 50 (0.138gr,1mmol) Gl solal 5558 3y50 N il
b alea 3 elaill ae 355l e Ll )0 e (e IMI 5 ke ole 8MI
Go Sl slan (e 3ylad 3yld Jaiilly Caliay o5 <0=5°C gihall dayn (sS85 Cuny
Jslaall (sl iy Cum Lesdi 3 ))pall A 2ie (1Mol 0.191)  asaseall s
e Badas canig bl mle JS5 o Jy las 3ale ieal ) il ial e
el e Gleal elpatll aa B Jelal)

/ \ HCI , NaNO, ®

0
ON NH, > ON =ncl
— 0-5°C

4-nitrobenzenediazonium chloride

reliig il Gmes uSgue =4 ae asigHball le gl 140N 3 gkl

3 @iyl Ghaes S5 j0 4 5 (0.138gr,1mmol) Al §y50 ) alaay
2eSgrm (e 0.12gr + agagall GlinS e 0.398 ) e 0S5 Jslaay 4l
(ol alas aladinly 5 eyl e i) oLl (e AiSas GaS Jil Aaia (psypeall
o) 8y 5y eay Jolall 13 () Tbe sl apsis bl mle Jslae il
2 sad elpailly il ae gl el fayl dcaitial slall dapy uit v
el

o o
Xn
HO o
COOH N—N c©
Na,CO;, NaOH_
0-5°C a
=
N
OH

66




Aol aslad) Al e daala dlaa
Thpd el o s gagll e n LU e 2025 ple 6 2l 474l

& Jsasdl S agagall GlinSEcaite Jolas aladinly Jelall mje Jalay 2
gy hiall clall e sae alug s et b Juatys iUl il ((PH=T)
asallSl )5S gy S (& Caiad Laanyy cdlaiall Z3LY) BT (e alil
188°C _lgail daym 5 081y ooty 0k sl e Jgeanl) 28 JalSildly
TLC a8l dakall Lihe siles S aladiuly 436 ope B 255 69.63% 35355

: [AZ] Ao yall pa Co (1) cally oS ina plkana) —3-3

(100Ml) dxws 33d)l & driaal) Aagipa)l e (0.143g, 0.5 mmol) ol
Jet) (10ml) 4 coshline @aas 3355

dsit) (10ml) & AU cllsSll 355K e (0.130 g, Immol) 13
sac il & jieae b Jslaall o) S Jagiilly Alasiyall Jslae ) ol
Ala) e (a8 g 5 3 gue (il ) JSE ey Baadld (aeY) ) (D6 e Lalis
. PH=T7-8 1 Jsaall xie el il S0

Gy JS ¢ (25°C) ddjall 5yl dapo dies Aol (2) saad clyail) ey
gl ysly

&S Y dal Sl & e sae GAL) JalL Juty 5 Ul bl =
-(39.39%) 2535all 5 (0.104 g) bl ()35 IS5 ain)

Gllg ¢ dirall dgaylall 3)SU & CI7 ) Sl cligl asmg ade (g il &
AGCH e (anl )y JSE8 1aad o) G duadl) il Jglae alasiuly

Gy JS0 Laals G ¢ diaall el 580 6 CI il gl asm o
Cyaad) iadl Jolaa ) dzadl) i Jolan dalzal any @lldg AGCH (g0 oand
(53 daall Jslaal Al gall 450U AU (uld 5 5 ¢ cpdailly g3V (e
LS s sed Nl 10 Q71.CmEmol ™ gilus culsa 1077 M 38 )
) Al Galod) Jelill e puel) (S

Az + 2CoCl, NED = [Co,Az(H,0)Cl3] + HCI
3

67

7
0‘0

L)

D)

0



O (Fdia Gl fluad Ldih Al 3 g plibal
( C02+1 CU2+, Zn?* )odb.d\ il gl &a Al aea g Elui g 3l (aaa ‘."'“SJJ"-"A -4

: [AzZ] ddagipal) aa Cu (1) uladl) haa g Llaal-4-3

(100ml) 4aws 43d)l 3 daiadll dagiyall e (0.143g, 0.5 mmol) aldh <
JAG) (10ml) A daling & yaas 33530

Jsiti) (10ml) 3 LU il 35S (50 (0.068g , 0.5mmol) iz <
sac Calim) S jias A Jolaa) (o) OIS Taiilly Adafiyall Jslae ) il
N i) (e B gy i ol JSS ey Jaa Dl (e Jii) (SO (g Lol
. PH=7-8 3 U s sl 2ie eV il

co Osb oy JE0 Ayl B)ha Aaa dieg Al (2) aaly elpaill jaian o4

A A Ji) AU S e sae CALL JaYL duads milil) cul) =550 o
(42.25%) 2535l 5 (0.0960) oyl (yys S5 Cins

llay ¢ dtnall dpmylall 5)SY 8 Cl sl il asmg pie o (33 25 o0
AGCl e ) Canly (<8 1aadl Al Cua Gzl il Jlas aladiuly

Gy JS5 Jaad G ¢ sl 402000 580 3 Cl slSl g agmg a0
Coaall Sl Jslaa I dcadll el Jolas ddlaal aay @lldg AQCH (e s
(3 dnall Jslaal Al gall 480U B (Wl 5 5 ¢ cpdailly Gp 3V (e
¢ SubeS e s L8 Q7 .CmZmol T gl cuilks 1070 M 385l
90 Q71.Cm2.mol s sany 4B 5 6S Lavie Ui oS Jolaall jiied Ca

AV Aoy Galod) Jelitl) e el Sy o

Az + CuCl, T »  [CuAz(H,0),Cl,]

: [Az] i al) ga ZN(11) ijl) Shina ¢ Likaal-5-3

(100mI) daws )i 5 daiaall dagyall (0 (0.143g, 0.5 mmol) 13 <
JAl) (10ml) 4 edaline yaas 32530

Jslise (10ml) A AL i3l a0 40 (0.137 g, Immol) <l <

Blis s il i il Jsladl) (05 IS5 Lol Ayl Jlae ) Cilimis

D)

68



Lol 2 glal) Al
b sl 2 Ay gl ae s

Ll e

2025 ple 6 2l 47124l

Alaa] e 55 (AU s 05k ol IS5 o3 DU (2596) Lised) (e
PH=7-8 2 Jsea sl xie L 5aY)
Osl amly JSE8 A8l B)ha Aaps die s el (2) saels clyaill jainy

.QS\J ém_)"

& Y da) Sl & e sae AL JEENL Juady @l )l )
(75.65%) 2525alls (0.202 g) e}l (335 OIS 5 i
Gllyg ¢ dinall dgaylall )SU 8 CI7 sl gl asms ade (e it &
AGCH e Gl )y I 1aadl Al Cua Gl il Jglas aladiuly
Gy JS5 Jaad G ¢ sbeall 302000 5,80 3 C 0 culigyl agay ot
Cydal) ddadll Jolaa ) dzadl) el Jglan dilial any 3y AQCH (e

53 Sinall Jslaal Bl pal) Al BUN WS 5 5 ¢ oadlly a3 e

LS s sed N, 25 Q71.CmEmol T gl culsa 1077 M S5
AV Aobaadl Bl Jelal) e i) Sa

Az + 2ZnCl,

NH,

= [Zn, Az(H,0)Cl;] + HCI

D)

L)

Aanal) Lghilatna g (AZ)adaii yall 353 yally ALyl (ailiadll ey 1(1) Jgaad)

Formulas
Comp. (MW) Color M.p (°C) Conductivity Yield (%)
g.mol’! Q'.cm”.mol’!

Az 287.23 by 188 - 69.63
Co*Az(H,0)Cl; | 734.84 gl >300 10 39.39
CuAz(H,0),Cl, 528.45 s >300 8 42.25
Zn*Az(H,0)Cl; 541.35 (A >300 25 75.65

300°C I jslaiy ¥V leaiV) daps (el andiall Sleall of ) iy
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Aagipall (1428 om™!) Ll 5o N=N 53V 5503 daglill (alisia¥) dylac
il 3ilall (aliaia¥) Glac adgd # L3l Gasg ((14170m™) deal

Lee ¢(1253cm™!) Ladll 1) dasisall 3 (1281 cm™!) daill (o C-N 4l
53 DA e s (AZ) dasipall pe CUPF aaall () L) ol il oS o
- 5¥) 80 g)ls gl OH e sandl (Y

78



Aol aslad) Al e daala dlaa
Thpd el o s gagll e n LU e 2025 ple 6 2l 474l

90

Transmittance [%)]
80

70

-]

Sl ||
. l | bﬁ;ﬁs
E § Sanenanthe 5 93
g ¥ 333058358 852 !
N T - Ll L T R : 1 : H !
4000 3500 3000 2500 2000 1500 1000 500
. Wavenumber cm-1

[Cqu(HzO)zClz] dirall ¢ )peal) Ciad Lo A Cagda (7)) JS)

: D) 358 5 iyl An¥) Lbldaay (paladl) Sina Al *
J<all [CUAZ(H20)2Cl2] sixall i) (350 5 Ayall AadY) Cada 3 Jasdls
T =) s JED ssle a5 (260nM) vie &85 ) add32c 3555 (8)
(n = m*) S AN JEy sxile a5 (376NM) e a8 40l dadlly ¢ (17 *
Al satle (636NM) xie Al ISy (JAY) L pall JIskY) sai caalyil 8

syall dg S #1530 ehlial Ay oY) dgasal) JlshY) st caalyil oy JY)
s2le (452,516NM) vie Aiaddic Apabaiol add sela A julig ¢ aaall pa

ol e d-d eyEsy
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13.88% = g5l i€y dplaill i giall il la o3 A8Ll) Aipplal) iy
13.10% : skt il Aulanll 2y i) Zunailly
(sl galal siae sa Gulaill diaa o) X5 1ag
emnall dieall Aol Gatladlls ALl dayatlly Lakl) Auball e lalacl
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DA e Aoy : GG

s plpaat) ot dadl) Adlhay ijl) dina Ly *

(eb [ZN2*AZ(H20)Cla] dinall o hpeall s 2t caa (9) SN b o)
Lalia 3lal) Al 50 (mleal Yol aadl gyall Aadipall Canla po 45)lie PUa
Al s \ia) Laly JAY) Amgall 2e Y1 sa Lealyyily il 53 <1V C=0 Al
850) e el Bl e Jay Les £300€ 50,8 OH ddaghyll LalaiaY sl

Alian 2Ll Laal Uiy ¢l Gl 38 itk Ay JiS55 3l 0

& (3376 cm™!) Ll e () OH Aall JalliaY daylil) (alisiaY]
a4 ailadl) Gigan e Jay Lae diadl) & (3323cm7!) dadll 1) dagiall
Lia dgmg s 058 3 (3400em ™) vie dadl) Gampe b 3L Laady adsall
¥ a3 Al (alaial) dlae Cunlil LS ¢ A58 5all 8)A) aa sailudiall ¢ Lall
G o(1421cm™) dagl ) ddagyall 3 (1428 om') dadll o N=N
(1281 cm™") Zaill (e C-N adagyll iad s5lall (aliaia¥) dlac adgal # Ll

sailal) alaie) dbae adsdl 23 Ly (1240cm™) dedl ) ddagyall b
Aadl) ) ddasipall A (1178 em™') dadll (e JeuS 58 C-O adal Sya¥
dagipall g ZN?* axal) 0081 Bl b Jl) Sy s Lae « (1190cm ™)
4504l OH 5 COO™ S Sl Cile sana (S| )3 DA (e &1y (AZ)

oY) Byay gl
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[Zn2*AZ(H20)Cla] dieall Gl (558 5 diyall 2] il 8 Lol
SN JEdl saile 45 (272 NM) die a8 A5V add DG 5ay (10) JSa
e a5 Al Al Al o e e ) s il g (T 7T x)

e o llg 2B Aadlly (n o ) s aSN) JEdU 3 (388nM)

JN dmsall JIskaY) sas caalil g (n > 77 %) JEdU Ly saile (580 nm)
Rl I 8)LaY) jaats e amall g syall Ay SN 210591 oLl A
21V (e el AS Uil A diaall (e Aadll 02 dpalidialy seuall

el 53 e bl Alens Aatiyall a3l 3 all dsig Y]
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Ab
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DB M B ) Luad Ay *
24.15% :(gobt il s Aplaill Ay giall Al Qs 25 46Ul Aayylal) puiy
24.94% : (g5l il 5 Llaall 4ygiall Lonaill
s galal siae sa Gulaill diaa o X5 1ag
emnall dieall Aol Gatladlly ALl dayatly Lakl) uball e lalacl
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( Co?*, Cu?*, Zn2* )odaall cilis g M\MJ ERPRN Er-VTN uﬂSJJ-‘:“' -4

Ho——2Zn

/\

O\C

N—/—N

\ OH
Zn/
RN

sl Lgilthinag (AZ) Aagiyall Adhal) Lalsal) :(4) Jgaall

;JAAJ\ 3 la W\J\ e\.h.w.nl.v
Comp. (O-H) [ (N=N) (C=C) (C-N) | (C-NOy)
cm? cm? cm? cm?t cm?t
Az 3376 br | 1428 w 1602-1583 s 1281 s | 1502_1329s
[COZ*AZ(HZO)CI3] 3358 br | 1419w 1584 s 1275 s | 1488_1340s
[Cqu(HZO)ZCIz] 3333 br | 1417w 1589 s 1253 s | 1521_1344s
[an*Az(HZO)CI3] 3323 m | 1421w 1584 s 1240 s | 1501_1342s
Bpanall il pall Ayipally Appeadil) (598 ciluabuaiad) : (5) Jgaad)
Comp. T > TT * n- mwk* d-d
(nm) (nm) (hm)

Az 260 388,600 ———-
[Co,*Az(H,0)Cl;] 276 388,568 —
[CuAz(H,0),Cl,] 260 376,636 452-516
[Zn,*Az(H,0)Cl;] 272 388,580 -
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rldinal) b sl g giaall yasd @il (6) Jgand)
Metal ratio
Comp.
Calculated % (Found) %

[Co,*Az(H,0)Cl;] 22.30 21.54

[CuAz(H,0),Cl,] 13.88 13.1

[Zn,*Az(H,0)Cl;] 24.14 24.94
:EJLI\J\ -5

[ dasls Juidg i =4 ]-3~ oS5 08—4 (AZ) s30n daiise jpasi i e
dxpal iy elig il Gaea S5 a4 e dida Elighill aes
sy
datia ddaiyall IR 5 (BC-NMR,*H-NMR) NMR J Gkl o cui e
A giid) el Al ae Lol
Jisil (Co?, Cu?t, Zn?" ) goledll cilisyd ae (AZ) ddagipel) delie 21 @
Ol e Alag el sl A of a5 Y s 23y Apides Cilains
asiyall Gl elldyg @liplly Al SI claiaal dpilly (2:1) cltiaall i
Aad) T o davy oelal) daal il Ll ¢l ey Adadiye sl
(AZ) dagyall Gl iy (1:1) € siaall J&ED Ganall go Alasiyall
coml) A5 Adafise ol Allall 038 b
: galall -6
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Studies, Molecules, 15, 2010, 7985-8005.
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Jo Jhiiio st yulaull dydds duulys o g Libal
Laig il jaon guusag sy —4 — ginol —3

Jalaoll jiLigal po diiladne,
( Ni#*, Zn?*, Fe?*)

R e 0 Rl ealedl e 2 LU £Ble

Gaull adla
lilainay @ligsul) Gans (s paa —4= sl [ puliin sisel Jiie 52 =4 ]-3
(Ni?*, Zn?" Fe®* ) :galaall cilig ae dpiandl)
— il =3 il @lldy Cand Jeli By saaly Aaje o dadijall Cumilalal Gua
idse Aoty aaall 3y sl e (53 =4 e Gligsull (mes S50 —4
(Ni?*, Zn?*, Fe¥ ) calaall clig ae daslll dagyell Jelis & ey o(1:1)
(sil) Aplal dpaee laiee J<D oo Laa (1:1) 4 ge Aty
alaai Ll daiaall Cilaiaally Aasiyall Lgphally L5l (il adll ey o)
Lo &) Adlhaay «(*H-NMR BC-NMR) —shalizall (5553l oy}l Adlilas
i g ((UV-Vis) dsyall-dua il (56 43y dudlidaay ¢ (FT-IR) elpeall cuns
L ldinall 53¢ A yiall A€l fnall ae Adie cuilS gl Auhall o8 il
Ssun —4 = gud —30 Capd Jeld ¢ Agane Gldies ¢ Aagye dalile clas
- iyl Gaea

Lsm — paes — (aea daala — aslell 1S e luassl) aud ;o)) 53S0 llda (¢

L sm — pans — paen daala — aglall 408 oLl a1 4y guae DU e LuasSl) S (**
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Synthesis and spectral study of Schiff
base derived from 3-amino-4-
hydroxybenzoic acid and its complexes

with metal ions ( Ni?*, Zn?*, Fe3")
A.Albaba*), Ab.Dallah**), Th.Shriteh**¥*)

Abstract :

A new ligand (S) belonging to Schiff bases was prepared:
3-[4-dimethylaminobenzylidene]amino-4-hydroxybenzoic acid and
its metal complexes with metal ions: (Ni?*, Zn?*, Fe3*) Where the
ligand was synthesized in one stage according to the Schiff reaction
by condensing 3-amino-4-hydroxybenzoic acid with
4-dimethylaminobenzaldehyde in a molar ratio (1:1), and then
reacting the resulting ligand with metal ions (Ni?*, Zn?*, Fe®")

in a molar ratio (1:1) which led to the formation of mononuclear
metal complexes. Some physical and spectral properties were
studied The complexes were characterized by

B3C-NMR, 'H-NMR, FT-IR, and UV-Vis spectroscopy, and the
results of this study were in agreement with the proposed structural
formulas for these complexes.

Keywords: ligand, metal complexes, Schiff reaction,

3-amino-4-hydroxybenzoic acid

*) PhD student, Department of chemistry-Faculty of science-Homs
university- Homs-Syria.

**) professor of inorganic chemistry, Department of chemistry-Faculty of
science-Homs university- Homs-Syria.
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***) professor of organic chemistry, Department of chemistry- second
Faculty of science-Homs university -Homs-Syria.

s dadia -1
e e sene e ssind ) dypumall Gl e it ud et il
0 KU S e Aaalill (C=N) daas Y e ganar cayed Lol ((Imine)
cnel IS el Lo g LSl sane Gy Cind Gad mady ¢ [1]elundd) o
Lealy G el S LS (2] pmen Ty 3 0S5 aaall e R-NH2
O B (g K g5 AS )L ) b (ghayg Asiana ilaina JS0 o
Oalaall G Gl il aa5g ¢ il Adal)ll S5 8 (ydines V) Ae sana
Oe 21l Y ) Calide 8 55K Lgnlipdal Aa g 50 dpeal culd A0l
Suinlly gonall g ooy Lo liall lindilly g ye Wanalls ) Jlad)
[5.4,3] Lanslsll Aladlly
Uaes sial lEida e 3pcanall Cand (el daal ciluhall e aaadl clgls S
Uaes sl =2 GBS (e Aadije juaad o o cdbsaall lgilaiaa el
Ao Of ity AU siniall e Waiaes 2l 3 sl it 50 —4 pe @iyl
e 4l Gillagiye sae g lilaal &5 Gl [6] e Adadiye (1:2) culs Lala )Y
o cros (Co?, NiZH,Cu?t, Zn?*) cilis s lgilaine Cipind 5 ddlide il
by cilyhadlly Lyl g1l pany s Alle pa Allady el GLSHall 038
[O)Asanal) i3l milia JST i Ayllad jelal Lgie ianys [7,8] 8ylall il sill
Uaen sl ~4= S5 =3 Jeli (e Aaliye guiant o Jualia (Bl
50} ol gl (amy pe Whaieas aaall 33 555 —4 a el 3l
ad K ([10]ag sall (358 7 15aY] Aappla aladiuly ellyy (La%*, Ce?*, Pr?Y)
Gl pe 43ldinay 2aall 33 €5 508=3 e Geall Gl CBISE (e Cind uld
& WS ¢ [11] dgsalls dyyhalls ahal) lpeailas dulpn <y (Zn?F, Ni2Y)
Sl pe iy i) Gana (S5 4 gudl =3 Jelii e opiilatipe g lilanal
Gl s Gud) A0 Gllagipe ol dllos L iy 2l clibudls 5 s
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5ol Ll spmad) Ul cands (N2, CU2¥) clin po Lgilains
122

&t Caa -2

Jeliy dlisyiull aes Sosmn —4 — sied =3 (e Aide 30a Adafije juiani @
ke ¢ NMR <o ¢ IR ke ) il ) il psn e SHly i
o3 Jio jpiant aayall pesal) o L] Canliai ol 43 45l o ¢ (UV-Vis
Ngilainay ddagiyall

¢« (NI, Zn?*, Fe®* ) goleall s pe dpianal) Lgdlaine S5 Ay @
Leisan Yy lainally cildagipall (e g5l 138 Jia e gally bl Alal el
3 4dla) (Sl Al Jlawe (85 A lially gall o LasSl) OVl 58508l
Apailadl) ¢ Lesll Ble )

r&ad) @bl g e -3
tdaaiiieal) dyiliassl) algally 33¢aY) —1-3
: (FT-IR) ¢)peall coa 423 ddlidas lea v/
Jascow — Infrared Spectrophotometer Fourier Transform spectrum
FT/ IR —4100

L (UV-Vis) 4 sall - i) (358 4a3Y) Ldlhae Sles v/
Jascow — (UV-Visible) Spectrophotomete
: (B C-NMR, IH-NMR) (5553 (udalizall o )l Slea v/
spectrum NMR proton and carbon device 400 MHz model Bruker
by Switzerland company .

Electrothermal Melting Point Apparatus P leaty) dspy bl Hlea vV

60F250 JalSlalls Aullas o ial¥) (e 4380 A8 Wi sila S milia v/
Al Merck 4858 e 20 X 20 Ll

- PloeS e 5 ebua Ol V7

At Lalail) @) (e Ao seans ¢ oubline ey 3530 laws v
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: datiioaal) AilasSl) algal) —2-3
99% lisyull (mes nSoyue —4- gud =3 @
- 99% a3 gl Jie s34 @
99% A JAll (aes @
37% N Gaes @
98% AL JSill 2K e
99% LW L il a S o
9T7% el udaw aaall 24K @
99% ol Js) DG e
¢l aysh e S (Olsa (Jsilise ¢ Jpiliy) ) ddlise dypne Cilude
(oY) slS (AW ¢ auS il Jie S

Sigma-— Aldrich , Fluka , Merck , BDH :4a%) gl z ) ¢

alle 35l daya cd LY dum ) sysk sale) (e a8l Casadinl S

: (S) ddaiisall glibal -3-3

pClghad ED Aagyall plikaal

b (el 3h gl diie o0 —4) aealV) Lapis : 1Y) 5 ghadl

s suhline iaas 3550 250 Ml Ao dandl) S g5 S (350 ) alad

&b il ae Glhe Jsili) 10ml 5 2oyl e (1 mmol , 0,149gr ) usSe
I JA (men e il Ciliay 23 660°C 3 )hall Aan (688 Cumy il ol
830) (te Andizall dlusseSI aias dlasll o3gn oy Cus Lo 3yl al) A py ie
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¢ IS Cigand pilia) canlgl) AN alall dad alids) L)) san Les asaly)

reli gl (e S50 — 4 = sl =3 a2l GBS (ASEY 5ghadl
Aol paes S ae—4- 53 50 (0.153gr,1mmol) iw & Ja
del@ll 350 ) jumad) Jeladll Cilia) & ¢ ol JS3 J8lN) e 10mI
578°C el sl dayn adfi i ey eyl 508 eJay aall) e (gl
Jelall jow aii & Cua ¢ Aol 8 sad dyail) aa (Reflux) iy glde gy
TLC 48 daall Lihe iles S miliia alasiuly

p el b dan A 5 ghadl)

Aala) ) Alasall (osima £ laanyy Ajal) 5la dapa ( 2yal el b
Osle sl s a3 de b 24 dans ¢ axiisd) Jaall e paliill Caag, de b
w amyy CAlL) GLuSeb Ledue 5 ey (Blhaall JoliY b )l sale] &b (5yea
Ul e Jsanl) 2 ¢ leS)) Cainadly Giicls 5ad 65°C dall die Lgigias
238°C jleaail Any25 %66.9 25250 5 delal shyen iyl JS3 e )
CSpe S (e SEI L agen Lae B3 dlsall leai) cilays e Cilias a
TLC a8 dadall Wihe giles S alasinly 356l (e SHI 5 LS caa

ER"N ,-"/
COOH
S
. PLOILCTLCOON + H;0
P HTE"L CH
1RUrs
MNHz

OH m.p : 238°C
m.pr ¢ 205"°C

m.p 76"
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: [S] Adasiyal) s ((NiZ, ZNn?*, Fe®") clisgh citiza gkl —4-3

(100ml) Zaw dad)] b Axiadl Azl e (0.143 gr, 0.5 mmol) Iy

Jsilie (20mMl) (& cunlaline @liaes 5353

Jsilise (10ml) & AL J<aill 35K (4 (0.0669r,0.5mmol) 13
Tassll 1S5 oShs Jieal Jsladll o) S Jagiilly dagiyal) Jslaa ) il
Joasll (Jin cpa¥) Jii) (S e blii 53 L) & (ag (i omes
oals iy 58 0y JaaDld pH=7 4

c M sl oy JS (A jal) Bylha Aa s i Aol (2) saad clyatll iy
) dEl AU & Gle sae AL Jalially Jusd 5 @8l bl =5y
(56.31%) a53yall 5 (10.116 gr) asys OS5 aings

lldy ¢ dinall sl 3)SY 8 Cl sl il asms pie o 33 &
AGCH e Gl Gy (<8 1aadl ol Cua il il Jglas aladiuly
Ol )y JS3 Cua ¢ saall AN 380 8 Cl sl sl 35ms o LS
oaeny ) gl Jslae ) dadl) el Jslas dalal ans AGCH (e
DS (o3 diaall Jslaal A gall A5l Sl ABUI a8 25 5 ¢ cpdally g3
LSS e sed JEL 8 Q7.CmPmolT! sl ks 107M

)/
L X4

L X4

L)

D)

7
0‘0

L X4

O 1Y) ae lpailiad duhag yanlly Gl Claies jumald o5 Alylall ity
Aleliial alsall 33 saldl bl e
tAV) Y aleadly Cltizall juiand el e el (Sayg
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S + NiCl » [Ni(*S)Cl
2 (ED); [Ni(*S)Cl,]
S + ZnCl » [/n(*S)Cl
2 (03 [Zn(*S)Cl,]
S + FeCl;.6H,0O »  [Fe(*S)(H,0)Cl.] + 9
3-0H) N(ED); [Fe(*S)(H,0) 3] 5H,

S Ak jall (y gaddial) Slaal) *§ Jiad Eua

Aganal) Lgilaina (S)adasipell 350 pally A8l Gailasll Gy :(1) Jsaal

Formulas
Comp. (MW) Color M.p (°C) Conductivity Yield (%)
g.mol™! Ql.cm%.mol’!

S 284.23 saal 238 B 66.9
[Ni(S*)Cl,] 413.91 Al >300 8 56.31
[Zn(S*)Cl,] 420.60 Sl >300 5 62.28

[Fe(*S)(H,0)Cl] 464.53 | Laaaih | >300 16 55.17

rAiBlially giliit) -4
: (S) Uasiyall Aulps ~1-4

{ slpaad) cias dai¥) Cida }
pabaial cilbac sac ¢(1) IS (S)adasiyall olpeall cund Axdl Cigla el
Ao gana blkiaY gt dilac (3440 oMY s sdll 22l diad 52l Aabiss
Ala oo dasll) (N-H) 5503 s35le (3322 cm™') xie dlacy 4554l (O-H)
Gl (and ciiy A ddadisall A (A pgrael — COLS 518 Aal) CSLal)
LUxiaY 223 (3073 oM™ )aie dad ysels Jangly ¢ [12] aasall 35 dgulisall
3523 (2917¢m™") 22al) yie Ay (Agyhaall cililall b (C-H SP?) de sena
(2853-2806cm ™) xie Loty ¢ Jiiall 3305 8 (C-H SP?) de yans Lallaia¥
lae Cilall Jelily ¢ sl e Gfisa g3l (C-H SP?) desenal ppiile (i

95



Gaigjidll jron guubgysas—4 — gisol =3 Jo Jidho Ludhs julall dsshs duulys g g Libaal
(Ni?*, Zn?", Fe*" ) galaoll siLigal po diilsdeo,

el LS ¢ L5 € (O-H) Ll 353 (2540cm ™) sie diape aliaidl

& C=0 b))l Lllicy 3523 (1668cm ™) xie 4y (aliaial dylae Cadall

SlaY saile (1589-1529cm™) xie 5 (aliaiol addy ¢ Jau€ s KUl de gena

Ao sie 3y (alaiel dgbiae Cjelsy dyylaell cililall 3 C=C Las )l

3523 (1363cm™!) xie L (C=N) odise 3V desendl sile (1551cm ™) e

5(1167cm™) 5 (1278cm™) e ads Jan gl LS ¢« (C-H SP3) dhayyll sl

(C-O) 54dsu (C-O) 5(C-N) Ll jall iy saile(1122cm™)

LNl e g S

100

2917 CH(SP?)

3440 2540
(OH)Ph (OH)acid
80 N
2853-2806
| CH(SPZ)iminc
T 1278

c=0
1668 / 1167

60} >~ \q/’c-o
1363CH(SP?)

Cc=C
1589 1551
C=N
40 1 1 1 1 1 | 1
4000 3000 2000 1000 400

Wavenumber [cm-1]

(KBI) i (S) iasi yall (IR) ¢! pandl i nd) il 1(1) S
{ g ) omnshaliiall gl ¢yt cish }
S S ikl (3) 5 (2) oSl Lisigdl oesllinal) syl ol il Jak
2.50 ol sie 33 Al el 53l (DMSO) el 2l Jiise A

96



Aol aslad) Al e daala dlaa
Thpd el o s gagll e n LU e 2025 ple 6 2l 474l

o) sl syl (5igll 2583 8.53pPM L3 die ialal el LS ppm
AT Al BLaYL ((6) o) sl aiipall (y5is il 3523 2.83 ppm (1)
{(2) Jssall b daniage

www

199'6
00§’z

wuwn
Joom
doow

=t

2

+ES'8
—— ¥50'T

H3'C‘11:1Q(“:H3
?2)
NH) C-H-N(1)
C,,-OH
L. % *‘

o ~
o w
© 0
© ©

Frezt
Frsoz

= —ezso

PPM 11 9 7 5

S dhagyll TH-NMR il shlizall g5l o))l il 1(2)JSd)

w

97



Lgigiiall jron gausag sy —4 = gisol =3 Jo Foidho ik Julsuil Gyt duulys o cLikaal
( Ni%, Zn?*, Fe** ) galeoll siLigai po aiilsineg

— £8's
— 884
— 089'¢
—— €99°¢
—— 8E9'(

6ZZ'L

~
o
Il
v

T st

T T T T T T T T T T T T T
7.8 7.6 7.4 7.2 7.0 6.8 6.6

S A yall H-NMR sk (3 (5 ohaall Jadl) s si 2(3) Sl

— BL0'Z
—— E¥E'9
—— 526'9
— E8L'9
— 199
— S0L'9
—— 899

PPM

TH:INMR sl omabalinall 55l ol Cadal cilalyil) ad 1(2)J gand)

S iagi yal
HO 1 1
w e  N= N=GH
10 87 3 } 1 3 3
9 4 4« W 4 4
HO™ 12 6 5 6 8 : 6
© H3C’N‘CH3 H3C’I}\IIQCH3
@ ()
pPM (Sl #1553V No
8.53(s, 1H) C:-H
6.94(d, 2H, j=8H2z) Cs-H(1)
7.68(d, 2H, j=8H2z) Cs-H(2)

98



Aol e&ﬂ‘m e daala dlaa

Thpd el o s gagll e n LU e 2025 sls 6 22l) 472l
6.78(d, 2H, j=8Hz) C.H
3.03(d, 6H, j=4H2) Co-H(2)

2.83(s, 6H) Co-H-N(1)
3.46(q,1H, j=4Hz) N"H(2)
7.63(s,1H) Co-H(D)
7.22(s,1H) Ca-H(2)
7.87(d, 1H, j=8Hz) Cuwo-H(L)
7.09(d, 1H, j=8H2) Ci-H(2)
6.70(d, 2H, j=8Hz) Cu-H
1.05(s,1H) C1-OH
9.66(s,1H) C13-OH

99



Lgigiiall jron gausag sy —4 = gisol =3 Jo Foidho ik Julsuil Gyt duulys o cLikaal
( Ni%, Zn?*, Fe** ) galeoll siLigai po aiilsineg

{ ol (publiial) g9t Gl i }

G (A S Ahaisall (5) 5 (4) Sl JsnSl punhalinad) (o5l Gl Jas LS
bl ol gubll Gl Gans (DMSO)  siadl 2l Jiie
Sl de 1uld gy @l Syall d6-DMSO alaaiuly PC-NMR, 35080
asasall Sl i) e 389 g Gl GISEIL Aadiall G508 Sl saile
40.10ppmM Galiyd¥) die Jiall (Jesene g5)S eb Cua Ayl 4 8
dsall miage oo LS LeSlad 56.52ppm 5 ddagyall Codall ~ L3l ae JA)ai

: i (3)

oy
a0 %)
@ So
P >
8o [
L:1#) N

—— 252097

- —— 9£9'SST
—— 656'ZST
—— 08L'8PT
—— TTZ'6ET
—— 12Z8'9€T
—— S15°95
060°0%

Z9E'6E

e

c7

COO-
c Cl12 | s
COOH ‘

I
PPM 160 120 80 40 0

S Ak el BC-NMR 5508 sshalinall (g5l i)l il £(4) S

100



Aol e\p&d\m e daala dlaa

Chsdi sl 2 s il as a0 LU ede 2025 ple 6 221l 47l
\ \ | ¢ \ - \ |
C,(N'H C
2NH) Cy COOH "
.—JL/JU it et LITI——.
T T I T I I T I T T
PPM 140 136 132 128 124 120 116 112 108

S ddasi I BBC-NMR 552 KU pusshalisnall (9510l il Cida s 2(5) JSid)

PCNMR (sl el (5ol Gl Ciulal cilaliyi¥) o :(3)d gaa

S Ay ll
HO
» flz N§CH 12 /CH
HO™ 13 'e) 13
a H3C CH3 CH3
ppm Saasll #L 53V No
160.25 C1
124.39 C2(N)
139.21 Co(N"H)
131.22 Cs
111.79 Cs

101



Lgigiiall jron gausag sy —4 = gisol =3 Jo Foidho ik Julsuil Gyt duulys o cLikaal
( Ni%, Zn?*, Fe** ) galeoll siLigai po aiilsineg

152.96 &
40.10 N- Cs
56.52 NH- Ce
148.78 Cs
120.23 Cs
136.82 Co- COO"
122.49 Co- COOH
128.29 Cio
115.78 Cu
155.64 Cu
167.76 COOH
168.23 COO

{ Gially i) (35 A2d) Adlikaa }
Gl (G (S) Aaiiall (UV-ViS) afyally danndiad) (38 2asY) Duilan yelils
1CM  Laye @b 5l e AdA aladiulys (DMSO) asssiles Jiise (g0
Sy (6) S gy LS (260,352,376NM) wic add D A8yl 5 dayayg
(260nM) e JsY) Al Jie Cum ddagipall dg 5N NI ) g3 ¢
Al Ly e Aagpall el dam (71 o 7%) gl (e s SN JEY)
eV Gl Wl (s Sl (C=0) e sane b A5G Lalg 5 4plaall ldlal)
(n > 1) gl e SN JEmy) Jics (352,376nm ) vie dpalaidl
e sanal 3le AES Dyig U g3l o Aagyal) o)l da
.(C=0, C-OH, N(CH3),, C=N)

102



Aol aslad) Al e daala dlaa
Thpd el o s gagll e n LU e 2025 sls 6 22l) 472l

Abs 352

2 -
18 - 376

16 A 260
1.4 4

1.2 4

1 A
0.8 -
06 -
0.4 -

02200 300 400 500 600 700 (nm) gpg

(S) aasiyall (UV-Vis) caska : (6)Jsl

:(S) Aniyall aladiualy §pdanall disnal) cisiaal) dups —2-4

—loa i) 358 2aiY) Galbkly (FT-IR) elpeall cand da i1 Galial 4y e

t G5 5pmnall Cltinall el gsinally (UV-ViS) 4l

s plpaad) cuad dadl) ddlbay cilsbaal) Aufy : Y

e ¢ pand) Cldinall ¢ peall ind At Gkl (7-8-9) JKEYI b 3y

Cillal 8 NH 55031 28 jseda Yl 1aad sl ddagiyall Cida po Leiylie (PDla

die layseln g A€ o Kl C=0 ddayfyl) Jallaia soilal) dadl) 30 alédsly colaaaal)

3ailal) dzayal) dadl) o liia) Loads colia¥) G Wslaial of J8Y) doasad) Slacd)

Ay 5« COO™ ) COOH 30y Jsad Jibs k50 OH daylyll Ll

Jaadl ety cClaiaal) Q€55 e il iKY g ddagiyall S* Sled) of ) e

) C=Ns O-H(phenol) Lass , 3l5a¥ dalil) jalaial) cilibast L)

aisall a6 ailuall g e Jay Lee lainall Galylal 3 30 s gl SlacY)

Calyll 8 Aaliae Jag) asay o 5 Aage Jaliaial Cililiae 50 Cijelag ¢

5 C-Nj agyke s C=C 5 C-H SP?(imine) 5 (C-H SP3) Jis culaiaall
103



Lgigiiall jron gausag sy —4 = gisol =3 Jo Foidho ik Julsuil Gyt duulys o cLikaal
( Ni%, Zn?*, Fe** ) galeoll siLigai po aiilsineg

@wh\j) deag LA‘: dj.a UALAAA\ Q\JLA.:: 2 t_l‘)g_iaj ¢ 2\,}5}1,}3 C-O
L')SA.J Y. Laa ¢ 4,.\5}\:\3 C'O) gg_).ia.c Cc=C 9 (C-H SPS) e Giladxall u\:\lai
O- 5303 0nasSl )3 PR (10 o (8) Ahaiipall e Samall () L) ol Sl

-Ofues Y 330y g 315 H(phenol)

929

90

%T

(C-H SP%)
2921

8ol 3380

4000 3000 2000 1000 400
Wavenumber [cm-1]

[Ni(S*)Cl2] siaall ¢panll ciad Lo 42V Cagla 2(7)JSN

104



Aol aslad) Al e daala dlaa
Thpd el o s gagll e n LU e 2025 ple 6 2l 474l

100

80

OH(Ph)
3394

%T

60

40 1 | 1 | 1 | 1
4000 3000 2000 1000 400

Wavenumber [cm-1]

[ZN(S*)Cl2] sbaall ¢panll ciad Lo 22V Cagla 1(8)JSl)

%T

72 1 1 1 1 1 1 1
4000 3000 2000 1000 400
Wavenumber [cm-1]

[Fe(*S)(H20)Cl3] siaall ¢lyenl) cni Lo 42y Cada 1(9)JS

105



Ggigjisll jron gaubagyssy =4 — gisol =3 o Jridio Lpdhs julawll da8sha duulys 9 & Libaal
( Ni%, Zn?*, Fe** ) galeoll siLigai po aiilsineg
Apanal) \gilina (S) Aafipall Al Galpall (sl (4) Jpaall L Lesy
s hpenl) it Aad) Adlae aladiily
dgismal) \ghlbeag (S) dagijall dpdihall (alsdld) :(4) Jgaal)

plraadl ciald e Aadl) aladialy

Comp. (O-H) | (C=N | (NH) | (C-H) | (C-N) | (c-0)
Phenol ) Sp3

S 3440 | 1551 | 3322 | 2917 | 1278 | 1167

[Ni(S*)Cl] 3379 | 1527 | 3319 | 2921 | 1280 | 1181

[Zn(S*)Cl] 3394 | 1526 | 3308 | 2922 | 1292 | 1166

[Fe(*S)(H20)Cls] | 3402 | 1545 | 3266 | 2926 | 1293 | 1176

tlagipall Cigla ge Claiaall Gillal ciliyllas s (10-11-12) J&&Y)s

80

80

Rl

401

y M
Ni Complex ' l

20 1 | 1 1 1 1 1
4000 3000 2000 1000 400
Wavenumber [cm-1]

ISl Siae o e (S) dlaipall IR e didtlae :(10)Jeial

106



Aol ?#!Z\.L.uh.u e daala dlaa

Thpd el o s gagll e n LU e 2025 sls 6 22l) 472l
80
60
Zn n
L Complex
%T S
40
20 | 1 | 1 | I
4000 3000 2000 1000 400

Wavenumber [cm-1]

Al Niaa Casla aa (S) Aatiyall IR il dillaa 2(11)JS

100

%T

30 L 1 L 1

4000 3000 2000 1000 400
Wavenumber [cm-1]

oall Sixa Gl ga (S) Ahaipall IR Gl Giillae :(12)J8l

107



Ggigjisll jron gaubagyssy =4 — gisol =3 o Jridio Lpdhs julawll da8sha duulys 9 & Libaal
( Ni%, Zn?*, Fe** ) galeoll siLigai po aiilsineg

D daedil) g8 g Aaiyel) AadY) Lbldaay caal) Aoys : Lilh

V) 5 pmndl) cilbinall dmasiial) (358 5 A pal) L) Caldal 8 Jasdls

n =) 5 (m— ) s Ky CYEDU sl aadll L) (13-14-15-16)
Gl das agpall Gl b adde CulS Lee ddlide Zange Jlshal gai (77 %
VD sile 5250 Aipan aadll any ysedas ¢ panall g syall dyg SNV 2155V
calsdll (adly (5) Jsandl (L ey ¢« JSalls apoall (gdiee ke A (d-d)
G5 s Aiyal) 2atY) Al aladiuly Apiseall Lgiltiens (S) ddasiyall Al

Cila e Claiaall Calilal Cilislae s (17-18-19) JKaYy dpnniid)
Jidagiall

08 1
702
06 1
04

0.2 1

o
200 300 400 500 E00 700("m)goQ 900 1000

[Ni(S*)(H20)Cl]siall (UV-Vis) ks = (13)Js

108



L) glad) Aol
Chsdi sl 2 s il as a0 LU ede

waas dsaly dlas
2025 ale 6 2l 47 alaal)

Abs

1.8 5
1.6 -
1.4
X2 o

1 -
0.8 -
0.5 -
0.4
0.2 -

256

340

440

o

200

[Zn(S*)(H20)Clsixall (UV-Vis)

Ab

1.4

o8

0,5

L |

0.2

(] +

200

[Fe*S(H20)2Clz] x4l (UV-Vis)

400 00

Gl : (14)Jsal

433

(mm)  gqq

400 s00

109

(o} 800

Gt (15)Js



Ssigiiall jaon gaugyasd —4 — gisol — 3 Jo Joiddio s julsull dsd s duulys g gLihaal

(Ni%*, Zn%, Fe®* ) gslaoll Ligal o ailsdnos

0.06

0.05

0.04 4

0.03

0.02

0.01

o

- Abs

988

800 850

900

950 1000 ™™ 1050 1100

d-d VG ek mams waal) sadl (Visible) cab : (16)Jsa

0

2 -
1.8 4
16
1.4 4
12 4

1
0.8
0.6
0.4 A
0.2 A

Ni(S*)(H.0)Cl

-0.2 200

300

400

500 600 700 800

ISl dina i g (S) Aniipall (UV-ViS) ks dasllae 1(17) S

2

1.8 4

16
14
12

SR
0.8 1
0.6 -
0.4 -
0.2 4

0
-0.2

1 S
[Zn(S*)(H:0)CI]
200 360 460 560 660 700 800

iyl das Canla aa (S) ddasiyall (UV-Vis) cads dsllas 1(18)Jeid

110



Aol aslad) Al e daala dlaa
Thpd el o s gagll e n LU e 2025 sls 6 22l) 472l

2 -
1.8 -
16 -
1.4 A
1.2 A

14 [Fe*S(H,0),Cl;]
0.8
0.6
0.4
0.2

o

0.2 200 300 400 500 600 700 800

waal) Siee il ga (S) Al (UV-Vis) cah dilae :(19)J8ad
bpanall cliSpall Lifpally Lneadial) (3558 claliaia¥) ¢ (5) Jgaadl

Comp. MToT* | N—T* d-d

S 260 352,376 —_—
[Ni(S%)Cl2] 268 340,436 792
[Zn(S*)Cl2] 256 340,440 ———-
[Fe(*S)(H20)Cls] 260 340,432 988

riainall B cpalaall quead Ao @ GG

e Adle Glays die Glaaall a2 Cus ae gl Adpla PA e Auhall Gl
: b LS 800° C 5y)al

GV s e 2MI ) iy s dida Sl (e A)5 gyl i
2] gal JKE8 ¢ Caualg delu 5001 800° C sl s awasill & ag Sl
cdinall (8 (axall ddedll Ll Cla 5 ag A3y asiy (B8l5all Ganall

e AL cliaall b Jead) (gginadl aaat il s (6) Jsaall b L
s Ayl caunll

111



Lgigiiall jron gausag sy —4 = gisol =3 Jo Foidho ik Julsuil Gyt duulys o cLikaal
( Ni%, Zn?*, Fe** ) galeoll siLigai po aiilsineg

Cldiaal) B Sdall ggiaall yaad pilis 3(6) Jgaad)

Metal ratio
Comp.
Calculated % (Found) %
[Ni(S*)Cl2] 14.18 15.12
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Analyses of lava flow directions in the
southern Levant Fault in Syria and its
paleotopographic indices.
Abdulkarim Alabdalla*

ABSTRACT

A study of the Pliocene lava flow directions in the vicinity of southern
Levant Fault (Homs Plateau and the southern coastal range) showed
that they were mainly towards the west and towards the east. In the
basaltic Homs Plateau east of the Levant Fault< there are two main
dominant flow directions that are equal in proportion« the first towards
the west and the second towards the east¢< and two less important flow
directions« the first towards the southeast and the second towards the
south. In the southern coastal range west of the Levant Fault« there are
two main lava flow directions< a main dominant direction towards the
southwest and a main direction towards the west¢ with less important
directions towards the southeast and east. Analysis of lava flow
directions showed that the area was uplifted in the pre-Pliocene time
with general topographic slopes of the Homs Plateau mostly towards
the east and west equally< with less significant topographic slopes
towards the north and south¢ and general topographic slopes in the
Coastal Range mostly towards the southwest and west¢ with less
significant topographic slopes towards the east and south< and none
towards the north«< while the Levant Fault zone topographically was a
depression area. Paleotopographic settlement curves in the Lower
Pliocene era show the existence of a rising area similar to the current
topographic shape« Lower Pliocene paleotopographic contour lines
show the existence of uplifted area similar to the current topographic
shape« and show main locations for lava flows with several sources of
basalt flows and that the region has generally been uplifted by 150m
since the the time of lava flow.

Keywords: lava flow- paleotopography-Levant Fault- Homs plateau-
Coastal Range

*Assistant Professor at department of geology« faculty of sciences« Tishreen university-Syria
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