4y 99 AaSaa doale Alaa

20 22l . 45 alal)
» 2023 . » 1445




qubdl) hald) Lo | g 3y
Gl daalay Gy
Uaall g Jgipesall pal)

sapaal) A iy ‘ Laa dgaaa . L

J"..)ﬂ‘ Qe ) H e\,lu et.ﬁ\)d.d i

M\WB&M@&'&%M




letle 8 cpe U (s ) daadall gl i ) Aladll Cangs
p AU lgially Jlasy!
Conl) daaly e el Gl

(77) « - 0a - Al By L Gl daala L paan L Ay

++ 963 31 2138071 : Lusld [ cisla .
www.albaath-univ.edu.sy : i) adga.
magazine@ albaath-univ.edu.sy : (g ASM) &l .

ISSN: 1022-467X



sdggllaal) 354
CD [/ word + (Aaslal) [ K [ Galll aul fsn Canill (0 ddy54aa2 @
Alaall Jas b s Buie Caaill (1
alee Bl ol + ale iny il
e il il Gald) G813 o
Al gay Copliall HgSAN (e QUS + yiivale [ o)Al Jiatt JIE (3] o
Alad) b Ll e
5 Ai gae Gald) S 1Y e
saldic) o Z8lpalls and 8 5l aadl Slasl gl Gulaall OE 3]
Al G
sl daala g (e Loy Al puiae ol oS 1Y) o
lee Gy Slo 5 Ayl Aglly pme 4l Cafis 4lS Balae (ge QUS lian) Can
Ayl s
p 4l Agll B lpdae Galdl IS 1Y) e
oy e adly abea iy Lay ¢ Gl eha) ley 5 OlSe 4 2aay QS 3]
e
Loy Auaniglly bl aghall) el Laailly AY) gadl) o Ead) i oy -
:(Asalaily
(omadldl 4lgs 8 Aalite Gl ) (5K 5 e padle .. Gl (e
Ledia -1
Gl o -2
Gl @by alse -3
\gatdliay il —4
. Glhaglly alhbnyl -5



- L) —alaiy) — Y ) cblst Aty Y sadl) o Gl i Aty -
(Al astal) apang dfaagal) Ayl — dalyadd) — (5 ghal)
(omadlall Al Aalise LK) 3 5 pe gadle.. Gl Glie -

Aadie L]

RVERREN LN FLIA 1 )
a5 canll Galaal L3
g g Gl luad 4
e ailiy s g Gl Glallaias W5
ASLl ciluhall 5 gyl Uy .6
el 5 Cndl mgia 7

Jelaily 2280l 5 Gl e .8
SCaal) il 9

aag o) Eaaall Gl i 10
abally soladl il 11

t sneSl e Gl Aelb oW A5V laley) slie) iy -7

.B5 25%x17.5 Gysll Luld

o 2.5 Sl 2.5 Cpa — 2.54 Jid —2.54 i rdaiall Gl o

1.8 daiall Jui [ 1.6 dssall () -~

20 _ské Monotype Koufi. olgiall tanlids haall ¢ 8 —&
Simplified Arabic due &l (ysliall . ale 13 L Simplified Arabic aill 4,U<.
oape 13 s

el 2 o ¥ a8 A padl Jylanlls el el 5% ol slebe i 2

52 Ys g Sindl ld L) e Dol 2y W iy Gndl el e Ja 3 -8
dala ) sl
i AT e T b opi pae o hein Jay Alad) b il ey f s 9
(Al Alaa gl 8oyl pre ag Canll Anala Alaa 8 il Gl Jod Jla

sl A pan Al Glepagall 3ol e di L gsine go doie e 800 —10



plasin) Jumiys dadiall a8y o5 [1] : JU J3) e paill o pabyad) iS5 —11
ol oy (A a8 sl Com WORD )55 aldas o8 4 Jseenall (35 5SY) (laagill
bl Al 2y
(A 3y (Anlag )l Caall) A<y A5l aalal) asay G
Tlial aagall s 3. ]

Liajins Lgaiiy . il di. Alald 4aii 2V e J5¥) Cipall . 5508l CapaV L 35S0

Al ) dashall . Aliald lgagty Hlull Hla. Aladl 4aig bad il gy QUK olsie ()
A \gaiiy QUSH Cilaiia dae . Alald Laitip il aly. (4G,
relld e Jlie L Ledy

-MAVRODEANUS, R1986— Flame Spectroscopy. Willy, New York,

373p.
ialy) ARUY Ao (B Dpdida Uiay gaall S 13 . o
Aal gy Aaall ol (Alald 4aim Gl Glsie Galiay il Ay an s A0Sl 2ay.
daldll cladiall A Alals laxyy (Al UK ) daally alad) . Alald 4ags Jad
S
ey e e

BUSSE,E 1980 Organic Brain Diseases Clinical Psychiatry News |,
Vol. 4. 20 — 60

3 Aay) ARI ) Adyeas canad Aod) ARl )y sutie i) i gasall G813 g
Aas)
(In Arabic galyall ) :dmall aalall Ll B iy (@ 9 f) a5kl




) daala Aaa B pddl) pgu

Gy JS 08 Ay g Bl Gill pra)l e (40000) s any b .1
-] daaly Alaa (B opdi yp Galy J

Gy JS 8 Agygm Bl A A . J (100000) s any ads .2
- Al iy ualid) daaladl (e Cpfiall

A e Ofalll hid <yl ¥ga Uik (200) i ay ads .3
- o) aal) hdl

i 485 anry Ay pan B0 GYT D a (6000) flae gbs .4

Lodiald) d8I8 e )



daial) Galyl) aw) ia )
26-11 u:m ij’f Lol (A 5 piial) 4 glal) Jalad¥) Al 4o
3815 daa) Anitas 43ag
ailadl] (any paat A8 A
ALialS (98 9908l (oauS )20
- L'*é g.il.'\:.'a G.ASJA ~’ 333 " . -
80-55 b-.\l.ca L“:b.. 3 BausH Balicaal) Atlad A a9 Alibuddl
ash) ) Adgal 3 2525: (DPPH) 8all js3al) olad
S E Gpalid
O Fiza daaa Qf“sJidﬁJ‘E‘gﬂ-4d¢~4‘9§3&U&4\
106-81 13 daaa 4 aan (e ) Jaa g sl il g5
RS tana gl paen (S g pbaad g el
i ' 4 gaal) duailiad (any Al a9
O JS e b5 gisal (AT -4 4 e
148-107 oy paen ciliidia g J 5SS (5 -r)

2944 gy 3

Al 580 L@-«A\;A Al 3 g (g )
Adalal) g







10



L) aplad) Adeales Gunal) daals dlaa
agidal BErlads Hgga ulg 2023 als 20 222l 45 alaal)

lojiy 4 dyiwiioll dadghall alosi¥l daul ys

(3) 383 ¢lals daa) @) M8 7l M) Figsgua 2y, .|
:uaild

el WPl 8 Al Aadldl) sl b Auhy Gad) s DA e Ay
bty Akl cl bl 38T 2y Al 4l 3al) Ables sladiuly cdatieal)
SR 8 Lela Do qaali (3lly cflpmenlly dydaiall ol 58y Adagiyal) Agleasy!
b 0SB sl desu e by Akl dmeal) LA sagl) chle e

L pal) el ol

a5 e — Aolaiall adall 58 — Gl L) — e Ll rdgalidall cilall

11




dalhan daS La B A B pdiiial) A ghall Jalad¥) Al 3

Study of longitudinal modes propagated

in Quantum magnetized Plasmas

ABSTRACT

Through this research, the effect of the ponderomotive force in a
magnetized quantum plasma is studied, using the quasi—quantum
equation of motion, after taking into account the quantum effects
and statistical effects associated with the ponderomotive force,
which play an important role in influencing the scattering
(dispersion) properties of the longitudinal collective modes, and
therefore the phase velocity of the electron in the plasma medium

studied.

Key Words: Quantum plasmas - Longitudinal modes -
ponderomotive force - Quantum Bohm potential - Ferm_Dirac

distribution.
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A study on how to determine some biological
and pharmacological properties quantum-
chemically: gentamicin and
hydroxychloroquine as examples

Prof.Dr. Adnan Kodlaa (*)

Abstract

In this work, it was shown how to study quantum-chemically
some biological and pharmacological properties of chemical and
pharmacological compounds by applying this to two compounds, one of
which is an antiviral, hydroxychloroquine, and the other is an
antibacterial, which is gentamicin. The results of the application showed
that the wvalue of partition (distribution) coefficient for
hydroxychloroquine is positive while for gentamicin is negative, and that
the coefficient of biological activity of hydroxychloroquine is greater
than that of gentamicin.
The value of the partition coefficient (LogP = +3.576) indicates that
hydroxychloroquine is hydrophobic and lipophilic, and the value (LogP =
-2.748) indicates that gentamicin is hydrophilic and lipophobic. The
partition coefficient values can be used to classify the studied compounds
as to whether the compound is antiviral or antibacterial. When the value
of the partition coefficient is positive (LogP > 0), this means that the
compound is lipophilic and therefore has the ability to circulate in the
body, it can be an antiviral. If it is negative (LogP < 0), then the
compound is lipophobic and therefore does not have the ability to
distribute inside the body, it could be antibacterial.
The values of the electrophilic index (w)for each of

hydroxychloroquine and gentamicin will be used mainly to compare the
biological activity of the compounds that may be studied in the future.

Keywords: partition coefficient - electrophilic index — antiviral —
antibacterial — electronic properties — thermodynamic properties — Density
Functional Theory

(*) Department of chemistry-Faculty of sciences — Albaath university-
Homs , Syria
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) skl 8 Syl 2SN Bl una A8l dad Jadis zIAY) Cile i
Lguadl (Water oSy Js¥1 dadll ) (Gior (M in waterphase))
14,3l Bas 1l

Giot (M in waterphase) = .... a.u. (Hartree)

o Leeis e ilia Syl (M) 2all JLoadl) Fpvigh 3l alay) —Lal)
Cuas agle COLasTll (ans c)yaly NAMeE.MOI Calall =38 51k (o (gouanll )5kl
t ol WS Jlany) Cale say

# opt freq b3lyp/6-311+g(d,p) scrf=(smd,solvent=1-
octanol,read) geom=connectivity

eps=9.8629

Aala) ld Al s i) dpuaigd) Al of e KB ccllual) o lgm) 2y
il gl sl gl agas V) Slma¥) Cade dilad (DA e sl Laal)
(Al

Dshll A CSHall LY Ball s Al dad oy )AY) cale
(1-octanol ¢S85 AYI dadll &f) (Gior (M in octanolphase)) (sswasl
13030 3as ol A gl

Giot (M in octanolphase) = .... a.u. (Hartree)

seiblaad) —luald
) 51 (BV) (Y (duig STyl AN S G il o8 Jysad oy tidaadle
: b WS (kImol ) sf) 35l claasll Al

1a.u.=1Hartree = 27.2 eV = 27.2 x23.0702 kcal/mol

= 27.2x23.0702 x 4.18 kJ/mol = 2622.989 kJ/mol
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oshll) el B el Sl Plasl LLE all pens A8 5

:(‘é.fatd\

AG = G,, (Minwaterphase) - G,, (M in gasphase)

aqueous

Dshll) US4 ugyaad) Syall Plal AL s5all G A8l cawal L2
(Lg}mud\
AG = G,,, (M in octanolphase) -G,,, (M in gasphase)

lipophilic tot

sl skl ) ggmndl skl (e sl Biall e A8l caws L3

AG = AG - AG

transfer agueous lipophilic

1Y) ALY (e ghsl) Jalas und 4

A
LOgP — Gtransfer

2303 RT

2.303 RT=2.303x%(8.31 Jxmol™ x K)x (298.15 K)

= 5.706 kJxmol™* = 1.3651 kcal x mol™
= 0.05917 eV
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LBty gitiat) — 111
(Results and Discussion)
(Plaquenil) Jdwis: SO e (S e ALl Joanl) Cilgdad Gkl 25
RS )sll S hua e (6315 J eSO (Gentamicing cpalinall
Je o 0 8 0y505 A aglsnl) 4 lledy oy y 24l (HydroxyChloroQuine)
Cleill 85 (apall Jias aiilagll dlime o150 axdiin S L) (g 58
aillady (g, =all (Gentamicing Cpuelinally A blly a5l )l Jaaliall
SLLEN (e s desana z3le 5l aial ol5aS aadig i L Allall Ao sl
gl clabiaall auly Cipnd laR) e A58 ) cpasabiial) ety A<l
Ll o el Y Calaals Lyl et Cay Gayha e Jany 55 2335008 il
0552 Layy -l dll Gyl (e g il (gsaedl Giaals Ayl el
LS sale L€l J56 Gy gnll culaliaad) o s il pills WysSill G e sl
O o ]l DAY iy ¢ aslsnll (gl o L cilig pll i Allad Cal
SJSTEN PG EN FREX S EN RS 5 JULOVE SN WEN U PN QWY
el Cipae (A zliad (Al GUall G da s e sene (o Ble Gl ydll
lall a8 e
=S3)3) Ay el SLSall gl Gailiadl) i o35 Al 351aaS
ol Gl g (Ugiae Dlipa) () jshall & (Orasaliially (55181
&Yl Jlshals e lily cilapua) bl Glas wiy Cm Ladll 22 all Lpuigl
(1) Sl G minge s LS cclanalls Lls3lls o ki
O Asgpdall DU all A S ailiadd) du)ys &0 400 55dasd) &
LS all 03gd Aladly Zampall g Lodl) D il dpasigh () alay] GGl
oaibadll shaeall jualiall ey ad Glua o5 (g jre Gligl) @) skl 3
aiSl ()3aS5 Al wspeSl5 A g S Ay L) A8Ua) S Ay SSIY)
Amall jine dslae () A8l Lo A ST AibeS 5Ll o ST
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1.523 nm

S auslsl) ey

1'464’

9

108.7° JLOI 4

A
Y
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g Sy ly AU (ailadll Sanl) yaall (g (1) Jsaad

Ag el LSl S s)us Crmaaliial)
CrsS sl
Ei (M) -38121.6414 | -44251.2935
(eV)
Ei (M) -38114.5744 | -44244.4269
4N A g Iy As) (eV)
Ei (M) -38121.9218 | -44251.1155
M Sl (eV)
ool dau, VIP 7.0670 6.8666
(eV)
sy SN ) EA 0.2804 -0.1780
(eV)
iy S ) 5.7820 5.1498
e Hp
(Debye)
iy a 269.1690 322.4110
(a.u)
Flas S0l X 7.3474 6.6886
(eV)
ALl e el S 0.2947 0.2839
', ev)?
4 yiSTy)
10l 3 glasll n 3.3933 3.5223
Aaig AT (eV)
Sl Sl m -3.6737 -3.3443
AN (V)
Lol gl Adladl) Jalas (1) 1.9886 1.5876
(eV)
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sad Gk e ESuelingell Gailadll Ay 85 5aY1 skl

@ad) shall) AN Y 8 A el LS pall Ladl) G |l duxigll
JoS) g (sl cgpmnll shally o sl agag ol (Al skl
) Jio ASualinga il (ailiadll shad) jaliall (g o lua & ey o (GueS
(sanlly Slally (glall) ZDEN lsha) 8 dugpaall LS Hall 4K upa clila
S pal) Placih LU ups ilay Ll 8 LSl Dlal LG ups il
S Al S skl ) geaall skl e sl Gana d8lay JgtSEY1 S

Apaliagefll paliall sda (s o (2) Jsaal) Geiy (g5 dalre

ASializaga il pailadll Sjaaall ppallall (ay :(2) Jgaad)

Aug el LSyl =Ssom Opaliial)
S sISN)
Giot (M in gasphase) -38111.8512 -44234.9423
(eV)
S yall Y s A8l Gt (M in -38112.5625 -44236.6853
waterphase)
M (s sadl V)
Gt (M in -38112.7741 -44236.5227
octanolphase) (eV)
uS)Al\ Pl :\ﬁla\sl JBTEIEN 4l A(;aqueous -0.7113 -1.7430
eV
elall (8 g yaall (eV)
S yall Pl AblEl Gens 48U AG popnitic -0.9229 -1.5804
¢ . eV
JSUSSY) (B g paall V)
bl e gl e dil AG, ., 0.2116 -0.1626
eV
ol skl ) (gsaanll (eV)
LogP +3.576 -2.748
.. LogP (experimental) (+3.84£0.2) -1.9
sl deloe @ (0)

(a) Taken from Ref.[28] ,
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Lnslpn Tl (008555 S5

SN aSoma e U8 dal e gl Jalaal Lpgunall aill o o
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@ SO S5 ) (Sl shllfggmall skl & (1/35) S)al
LS (el skl 8 s3S5 Cini (D5 (uad Jlpn (gpumall sk
slall Cma Cpaliall o ) (LOGP = -2.748) dedll i
& (27/1) SHall 385 daws Gl ey 13 (geall 5)\S (hydrophilic)
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CSyall S 13 Lag g paall LS pal) Cayiail aadind Cogus 4 (b 440
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Preparation and Characterization of
Diphenyl Selenide Compound and Studying
Its Antioxidant Activity against Free Radicals
(DPPH) in the Presence of Vitamin E

DM.Hamadeh @Khansaa Hussein ~ ®Amina Ibrahim

Abstract
In this research, we developed a reference method for preparing a

diphenyl selenide compound, characterizing it structurally by IR
spectroscopy, determining the physical constants, and comparing
the results with references. A high concordance with the reference
studies was observed.

A study was conducted to evaluate the antioxidant activity of
diphenyl selenide against free radicals (DPPH-test), by calculating
the percentage of inhibition for a series of concentrations prepared
from the studied sample (diphenyl selenide), and accordingly, the
value of ICg, was calculated from the linear regression equation of
the curve and was equal to (37.46 mg/ml). It was also noted that the
compound diphenyl selenide does not show antioxidant activity
against free radicals at low concentrations (20.06 mg/ml>),
but in the presence of vitamin E the compound showed a higher
efficiency in inhibiting free radicals than if the compound was
taken individually, especially at low concentrations.

Key Word: Diphenyl selenide, vitamin E, infrared spectroscopy,
physical constants, DPPH.
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Shy e sy efpe iy owbline daa Beae sl S5 ¢da 50
(obsdll g ely e do 15 5 cnstsill e Ja 15 Capeal elld 3xy - cpomg il
e IS Al ssladl G o2 0.4 5 3l 35 e Jsa Lo 10 ol 5
Lgie 420 86 3)la Aoy dic Gilelu 4 320 Guag il e s cad Jelil 34
axy .(TLC) 48,0 daudall Ll sile g SU 4& aladinly Jelall JLaS) (dy)y . [6]
24) Jay) DA e alatiuly (wbuladl dad A1) delall lads alan) el
Aoy die Ll dsd) e il Gk oo WY Gl e palil grag o(Ja
Ay (ane My g ofl 63 il (o Jpeanll &5 Augie 4003 77 Ba

1Y) Jelil) 385 .[6] 96% ) Jsi Nile

Se Phl
Phl + M ==—p PNMQ| = PhSeMQ| =——p Ph,Se +
Mgl Dlipe allk psiial) Y5l

Solvents: THF + Toluene (1:1).
Time: 4h

Temperature: 86°C

Under an atmosphere of nitrogen.
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:DPPH

= DPPH (2,2-diphenyl-1-picrylhydrazyl) 3 ,is oo e aladial (ga
el Lagdi e Aial) )0 350 il e sl ) Galall anidid) o5l
517 dasall Jsb vie el myjall dualaiad) o ulis llds [7] 35l

:iyiall DPPH laal Jelis 401 (6) JSall mlag [7] siegls

i aE e O
O, Anti—Oxidant [ .

o T, i e )
SEITHEN G g RO — N T, MO

— e : = H - I_)fr
£ b O Herbal extract o QM

W

FFH radical Reduced DPPH

Ball gl b e 8,50 ¢paid DPPH ) JLsd) Jelis 407 :(6) Jsad)

Coall) Ayl Rl e sl Sse 50 3l i, DPPH leal (gl
0.05 585 yuanall DPPH Jslae (e iy Soa 1950 Ll Ctneal -(yucanal
vie 4385 30 3 allie 86 8 0S5 @lisd) SHA L Blhal JelY) A Jefple
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alatinly jiesili 517 Zasall Joha die dpalaieV) af Cuwd il 5)ha da)
LGl JatY) e bl e ae il 43)ae pe Sgall el (ulie Sl
(7] 5583l ABall aladinly syall jodall Jayfis e jumsall Sall 308 s
DPPH scavenging activity (%) = Ag-Aa/Ag x100
.(DPPH Jslas (36 1950ul + Jsiliy) 50pl) saalil) 4wl Lualaial (Ag

sy p2all Al Apealisial 1AL

— sl Sll) Liddl S5 Al e el Ally 1G5 Aed Gles g
ol e (50%) Lyl Agsllaal) (i)l s — B puelidll = € aalugll
LSl (o Al jumsall S5all (e ddbide 515 Al Cpma )
Uaeas [0 — 0.2mg/ml] Jaal) (e B paalidlly C cpaaliall (e <1 455l
Dla) dalas (e 1C5p 4l cuwas [0 — 0.1mg/mI] Jlaall pea cLila)
50% aafill daws ey dadall 385 AN Ll sl L) Sasall adl)
oaeay B opelidlly C paalidll 858 (9) (8) o(7) JS&) muayy ICs5p Aesdl

g e Ball il bt e el

DPPH % inhibition

H
H
1

w
o

y =162.16x + 7.4431
r =0.9839

w
N
1

N
o
1

% inhibition
B

[y
H
1

8 T T T T T T T T T T

0.01 0.03 0.05 0.07 0.09.  0.11 0.13 0.15 0.17 0.19
Concentration (mg/ml)

DPPH%% ki 1o g jbma a8 C cppalicdl] 5,38 :(7) Jouil
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0.02 0.04 0.06_0.08 0.1  0.12 0.14 016 0.18 0.
Concentration (mg/ml)

y =164.72x + 1.9861
r=0.9938

% inhibition

DPPH% Jawisi o gyl oS E ¢palisdl) 5,8 :(8) o)

30 - DPPH % inhibition
C
o 60 - _
=" y =742.08x - 0.0154
o) 10 - r =0.9942
%
.—e 20 |
=
O T T T T 1
0 0.02 0.04 0.06 0.08 0.1

Concentration (mg/ml)

DPPHO% ki o gibma iSpaS cllill aas 50 :(9) Jeal
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LI ¢(B.b= 66°C) sl jasall e puaall dalee Alanlyy ol 530 L cudll

OME Fap e Kl dasie day 110 oW Aap dlle 3 gl Cube
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(CC) ihe silas KU 25anll dlausy A gl

CDleld gyad of WS (THF) GeanS V) 350 L) satisall clydall 581 Tl
Lo il Jadey coslsill e alasind (0 Galad) Jelill gl e casis
LS Sl Akl cldll Codd LS L peaad)l CSall (IR) 5eaY) cas
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115-117 115-116 114-116 (°C) cltad da
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(Al s5an) Clndall (e 8508 BpaS ) S Ay (b siles jSU 3 gand)
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DFT/B3LYP aasall (Bl alied) asal) Jshll o 4ijlha :(4) Jgaad
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‘”E:d‘ ;\’maX
Al ) A ) S yall
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T%

1.0 AR — v |
0.9 + W V
0.8 3060
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1018
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0.5 4
1473
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731

0.2 - T - T - T - T v T - T v T

4000 3500 3000 2500 2000 1500 1000 500

Wave number cm-1

calbd) Juid AU Sl e ail) jaal) ciad La il 1(11) S

LUsia¥ agei a5 3060 CM™ asell 23l die (alisicl Llae sels Jansl
731 cm™ asall a3l vie alisial dliacy ddplaall dala) 3 SP2C-H day))
1570 cm™ asall aaall die (alisial Gjlae jelsy LS Akl dalall s
Caro-S€ Labaiadl Lliae jsels axe Jangl .C=C bl Lalaicy s
laysels o ellys cwnill ea¥) cind Lo a3 (311.2, 317.49 cm™Y)

.(400-4000 cm™) sl Capball Qs Jlae s

[10] sl bl yaal) cmd L Gl o A5lie (5) dsaadl o
?.4.5 o )l saa ) ‘%;u‘);ﬂ\ ‘)Aéiy‘ i Loy (DFT/B3LYP
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) G A Sl
DFT/B3LYP) dmasall 4l )
L saal Au)a) ( ) Sy SuRa0 A
[10] Ayl
(CM™) asall aas (%) sl (CM™) asall asl
/ 0.99 921.76
1018 23.36 1037.87 C-H (aromatic)
3060 22.13 3187.23
1473 and 1570 27.04 1619.49 C=C (aromatic)
/ 12.51 465.19
12.26 493.24
CeHs-
231 57.7 749.37
33.65 706.6
/ 0.57 311.2
0.76 317.49 CaroSe

old) _sall jedal) bpin e 508l :(AOA) 5auSU saliaall dlladll ams (2

:DPPH

L e uasall alibidl Jid S (S 58 el DPPH sl (gal
adey cdibine 3805 ALl Al ol Claa DA e @l pall sl

5 e Gmen (o JSI ICsp dad e il iy . oSall 1Cop dad Cad

dsaall 3 WS (a-Tocopherol) E (bl (cliysSul) Gana) C pualisl
osdal)l b e i) dad S (SH5e 558 (12) JSA (e Las3L (6)

Raall 585 ANV Asial) Tl A oy Al AU ay DA (e llyy iyl
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DPPH % inhibition

75 - y = 2.6644x - 49.81
60 - r=0.9972

% inhibition
&

O I T T T T T
20 25 30 35 40 45 50 55
Concentration (mg/ml)

.DPPHY% Jayli o slisbuuad) b (U5 GiSya 5,8 :(12) Jol

5000 ol Adlad oy alididl Jus AW CSpe of (12) JSal (e Las )
Dsaall sladl dllad aw Y5 «20.06 M@/mI S5 e ley Ball 5dall sl
.20.06 mg/ml e J& 585 3)al)

Al Lol ciyally i) Ji3 A S5l ICsp o ¢ (6) gl

Diphenyl Ascorbic Gallic
selenide a-Tocopherol acid acid e
37.46 0.291 0.262 0.067 |Cso
(mg/ml)

Ball siall e 50% Ly ylubad) did S CSHe o (6) Jsaall e Las)
Sl oaage S Jundl g LR (aes Gy ¢ 37.46Mg/ml S5l e
G 13 . JadsS sl —Wlly ) Y Gmes s all el L e 43,8
iad clliay JgbsSall —W (gl Gl Gy L[11] Aamasall luhal) s
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el s lua Sy Y 4 Cua cdpalyit) dad s (IC5o= 0.291 mg/ml)

7] Al o3 b adieall JsSsigpl (e

1) E opetidl) pe pimnall dypimal) agidid) USHal ilaill Jadll (3

:(Tocopherol

adad) G 8 CSpn n IS () oied) sl Jskall ol s (gn
ooV sl Jshall (il & s oaa o (QodsSsl) —dl) B gpalially
oo Hlhe uSall Gn Aalall ) G Sy e bl Bagls (uSall e gl
ease Jsb el anad CuSpal o delit sy ¥ gl (Gisla) @b Jud

(7) Jsall b s LS apas ol

Sl i A Syal aBEY) gl gl (7) s
Jashessd — Wl

2 Amax S al)
265 nm Slabad) Jid AU
295 nm Jdseil — &
265 nm + 293 nm =l

-+ Jlubiad) Jand ‘;‘\L\S &_\S_)A) C"’J“J\ 58 el DPPH  jlaal Lﬁﬁ}i
Al Ayl dl) Cluas Pla e dlyy pall jsdall bl e (Jg)i S5l
Jid S Sye e 25 il 380 7] Al o3 b adiedl JiSsisnl Gy

Mo i gy o(gial oo 50 pI) JosssSsll — W e 25 pls alidud)
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al iy eyl o S S0 e 230 (B ity Jo oS-l e
a3 8 e 3a ol Jany ¥ ylbudl Jid S <V e 0l sl
:(8) Jsaall 3 LS sl Hodall lauin e

calibad) Juid A e O ga e i die el g5 Jadl) :(8) Jgand)

DPPH % T Jadl)

Josossll —l | i) Jid A5
45.45 % 0.01 Mol 10 Mol
48.24 % 0.01 Mol 15 Mol

S e s 230 Cudiy Jop oSl - W Ve 230 et o Jeall (950
1(9) dsaall (8 LS calidadl Jid

Jasdessil) — Wl ciYge aas s aie dall g3 Jadl) 1(9) Jsaad)

DPPH % @30 Jadl)

s 85l —Lal sl Jis A
39.10 % 0.005 Mol 10 Mol
50.61 % 0.01 Mol 10 Mol
65.76 % 0.02 Mol 10 Mol
71.84 % 0.03 Mol 10 Mol
72.78 % 0.04 Mol 10 Mol

GO S5 cudty JoadsSell — W 585 sl o (9) Jsasdl e sl
saliaall Adladll Jrmy Lee cipsiall Tagdiill a3 Less Lol Caad (gl

A Jumil o Ll i coany Jopd oS5l — Wl (IS ) Lad Jucadl eyl 5SS
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— Wl 5 (10 Mol + 0.04 Mol) <Nse aae aadiul vie il Jays

Asial) bl das Calyy (Al e wlibid) Jid S Sy JdsSsl
Sy Agsiall Lyl Ay AR dghad (50 (13) JSN ) (72.78 %)

H(M/MI) s Sy SISS aic s el

74 A
69
64
& 59 -
p= y = -0.2097x2 + 1809.5x - 4E+06
S 54 - r=0.9981
= 49 -
L 44
39 T T T 1
4300 4305 4310 4315 4320
Concentration (mg/ml)
e Gl o gdall a8 Ay Agiall il A 1(13) Jedd)
dmﬁﬂ‘—m\ CNga dde andyg :\""‘JJ""” a—'\,,ﬂ-“ N ga
69 -
64 -
=59 - y = 4.0462x - 17367
o
254 1
=
<49 -
k=
44 -
o\°
39 T T T 1
4300 4302 4304 4306 4308 4310
Concentration (mg/ml)

@A il S8 AV Ay giall Jandil) dpudl Agdadlt) ABd) 1(14) Sl
dwﬁgﬂ\—l.ﬂi g A il L.L”.MS\ ;\.'\:ui‘ CNga Qe s
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Tl s Cp o) 3Dl B (A il dpall ol (14) S8 a)
o 1Csp Aad ik ¢(MG/MI) g8 S A=Y (8IS wie Tans 58 5lly dugial
Gis s (4304.5 mg/ml) sl culSy Ll Jimiall dasll jlasiy) dlsles
i Sy JosSsli-Wl e (10Mol ;0 0.01IMol) gl ddsall Al

L sl e bl

oladl 52uSOU salime Alad ooy ¥ alld) did S e o Baw Lea
S5 ceadin) AN ¢ (20.06 mg/ml >) dcasiiall GSIAN A sl edal)
Gl o aasl e pdsS ol — W agns bl i Sl S$He (e il
O el Jadll ) Gy (53ad e Jg b oSl —Aall 3gmg 3O Balime Alad g2y

1(10) Jsaall 8 LS ¢Js Sl — Aally S all

Jeid AL e (e Aualdia Sl aladialy gadall (g0 Jadl) 1(10) Jgand

- ylbd)
DPPH % @3t adl
J b8 52 — it} ) S AL
50.61 % 0.01 Mol 10 Mol 23.31
mg/ml
36.01 % 0.01 Mol 8 Mol 18.65
mg/ml
28.34 % 0.01 Mol 6 Mol 13.99
mg/ml
23.38 % 0.01 Mol 5 Mol 11.65
mg/ml
14.87 % 0.01 Mol 3 Mol 6.99 mg/mi
10.66 % 0.01 Mol 2 Mol 4.66 mg/ml
8.60 % 0.01 Mol 1 Mol 2.33 mg/mi
7.11% 0.01 Mol 0.5 Mol 1.16 mg/ml
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agay Baagly alidud) Jad S Sel 48050yl cie 3
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Jid Al (Sye pe B opualiall )30l Jadll 2l 5 <Y L4
Dsall i o lgihal (saey Aadiiall HSH 6 pllul)
Byall
tCluaglll -
13 asnliad) 5)3 ) 3atiii 3 Aygiac Gl e Sl L
sac)ll Andiyal) L€ Jlad aglsy Ll
Glaa o pmaddl plbudl Jud S S0 Jaead L2
clmayall b LS 3008 aliaall aiulled Gl yys 45l
bl ol sans] Hall e 3ausOU aladll Jadll Al .3
zes enlbd) dad A5 CSpall e ddline 5815 Jlaxinly

JapsS sl ally ulidadl i U ooe
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Synthesis and characterization of 4- Cinnamoyl

oxybenzoate propyl from cinnamic acid and 4-

hydroxybenzoic acid and studying some of it's
biological properties

Mohammad moatz shollar ! , Dr. Joumaa merza >

Dr. Mohammad Keshe®

Abstract...

In this reseach The resulting compound 4- Cinnamoyl oxybenzoate propyl
was made entirely of cinnamic acid and 4-hydroxybenzoic acid in three
steps. In the first step, cinnamic acid were chlorinated using thionyl chloride,
the second step the compound 4-hydroxybenzoic acid were esterified using
1-propanol, and in the third step the derivative 4- Cinnamoyl oxybenzoate
propyl were synthesized by reaefing the two compounds resulting from the
first and second steps.

The target compound gave very good biological activity against Gram-
positive  bacteria  (Staphylococcus Aureeus) and Gram-negative
(Pseudomonas Aeruginosa) bacteria, in comparing to the Gentamicin as a
reference active compounds, The activity against Candida was also studied in
comparison with clotrimazole as a reference compound active against
several types of fungi

The resulting compound was separated by chromatographic methods, its
molecular structure was demonstrated using 'H-NMR « FT-IR

! PhD student in organic chemistry, Chemistry Department, Faculty of Science, Al-Baath
University
2 Professor, Chemistry Department, Faculty of Science, Al-Baath University

3 Assistant Professor, Chemistry Department, Faculty of Science, Al-Baath University
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Synthesis of some Diazo Dyes Derived from
4,4’-Diamino benzanilide with a- Naphthol,
Catechol and Derivatives of Benzoic acid and
Study of Physical, Spectral Properties

Njteh jamsakian * Dr. Rushdi Madwar **

Abstract

Four New Diazo Dyes environmentally friendly (Green
Chemistry) and non-carcinogenic prepared from 4,4’-Diamino
benzanilide with four aromatic compounds (3-Hydroxybenzoic
acid, 2,4-Dihydroxybenzoic acid, Catechol and a-Naphthol.

Four Diazo dyes are purified several times by distilled water,
their structures, physical and spectral properties are studied
using different spectroscopic techniques such as (UV-Vis) and
infrared (IR) spectroscopies, as well as Mass Spectrometry and
3¢C and 'H High-performance Liquid Chromatography.

Experimental results showed that the prepared dyes have
high melting points above 360°C, and all the compounds are
with high yield, the main reason for that is all coupling
compounds are derivatives of benzoic acid, Catechol and a-
Naphthol, and the fact that aromatic amines are electron donor
groups and aromatic diazonium ions are relatively weak
electrophiles. However, it has sufficient effectiveness to attack
electron-rich areas, especially in this coupling compounds.

Key words: 4,4’-Diaminobenzanilide, Azo Dyes, Derivatives
of Benzoic acid, a-Naphthol, Green Chemistry.

* Njteh Jamsakian PHD. Student at Al-Baath University

** Doctor at Al-Baath University, Faculty of Science,
Chemistry department.
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Tattoo chemistry: Colourants and concerns @ FAMPOUND

What are the health concerns?

What pigments are used?

Historically, various ground up minerals were used as tattoo
pigments to achieve different colours

Wt

o Do [oor o [ )

In the present day, over 80% of tattoo colourants are organic
(carbon-based) compounds. Of these, 60% are froma
family of compounds known as azo dyes.

Rand R representvarying
parts of the molecule

R—N A
What's in tattoo ink? \N—R’

Other families of

The majority of health complications arising from tattoos
relate to infection or allergic reaction when getting one.
However, tattoo inksare largely unregulated, and there are
also concerns surrounding some compounds in them

OO Benzo-[al-pyrene
A polycyclic aromatic hydrocarbon
(PAH) and carcinogen which is found

insome blacktattooinks.

Benzoisothiazolinone
Anant lsenm insome ink formulations.
K o

)L Apreseraie foundinsome tatooinks
WO
whichisclasifedasacarcinogen

Some pigments used n tatioos reak down nto compounds

ranges of colours. A selection are shown below.tis
common for tattoo inks to contain multiple colourants.

withk For example,
pigments can be broken down by bacteria or UV light to form
potentially cancer-causing primary aromatic amines.

Tattoo ink has two key components: carriers and colourants. Azodyes
The carrier acts as a solvent for the colourant and transports
itto the dermis. Usually, the carrier is ethanol or distilled
water, though Lalcohol
and glycerin can also be used.

e Red, orange, yellow

.ir Bluetogreen
e redtobiue

Yellow to viotet

Ol o Qme, O
OH oo "OH. OCH;.

Primary aromatic amine

In spite of the health concerns, a causative link between
tattoos and cancer has not been established.

Phthalocyanine dyes

Anthraquinone dyes.

Xanthene dyes

> T e BN

Quinocridone dyes

www.compoundchem.com

© Andy Brunning/Compound Interest 2023 | Creative Commons Attribution-NonCommercial-NoDs

sadlafy ) draai-2
The Importance and the aim of the research:
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cageall o2 8 daaliall 8 Lalguly e gl (o Lgnle dbdlaally 2300l JLaial)
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[36] o

NH@NHZ
H2N~©—\/\ H,N NH,
0]

4,4'-Diaminobenzanilide Benzidine
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f1 (ppm)

(1) $laall 13 ¢yl (55l il bl Cia (3) J<al
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(53 (aas cliida i 508 (55 -01) o S pon b1 sl (A 474 s
Adhal) g Al Jadl) Lgual 53 Al 39

OH 11-12 5—6 (0]
HO 1—23 —8 NH-18 \\ZON:N—Zl 16—2/7/
26—15 \22 N=—N-19 \\17—25 13—14/1 24~4/ OH
0] 2=3 9:16 o] HO

cw R Al [ A B
aSllppm) | o <l | PeSppm) | o | eShppm) | Q)

136.17 19 122.41 10 116.45
141.79 20 123.34 11 116.45
145.65 21 123.34 12 116.45
145.71 22 125.07 13 116.67
148.57 23 125.07 14 116.67
148.54 24 125.78 15 116.67
154.46 25 125.78 16 121.09
161.34 26 129.62 17 121.09
162.54 27 129.62 18 122.41

BC-NMR Jidas Jshaa e slaeYl Calal) & Bsagall CHLIYI (4) Jeaal)

O[S0 Q|| N[ B~| WD —

:(FT/IR) 81 el it e dadY) ik -4-2-4
Ay (1) ¢ boall Saadl FT/IR ¢lpeal) cund L 2 Cigla (4) JS8)
Jsaall gy LS (400 cm™ — 4000 cm™) Jlaall 8 KBr Al (e ilea (a8

g luall 13 8 palaia¥) aia aal (5)
%T
75
M
=30 !

25

4000 3500 3000 2500 2000 1750 1500 1250 1000 750 500

(1) g laall 3adl FT/IR ¢lpeall i Lo 2231 cala (5) J<al
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FEWI PSP LR Gl daaly dlaa

J5%a g 2 OlaSbunaly Al 2023 als 20 22l 45 Al
aday) (em™) palaial p 2
N-H (stretch) (secondary Amide) (15) 3444.00
O-H (stretch) 14)3419.19
O-H (stretch) (carboxytic coon) (12-13)3000-2500
C = O (stretch) (carboxylic coom) a1 1700.04
C = O (stretch) (secondary Amide) (10) 1650.05
Ar-H © 1600.15
N=N (Azo) ®) 1570.55
C=C (stretch) (7) 1510.12
O-H (bend) 6)1329.36
C-H (bend) Aromatic Rings ) 831.21

eheall a Lo 2adl) (ol aliaial a3a (5) Jsasl

2 LS o(N-H) adayl) L) oye dasls 3444.00 cm™® )8 58 58] Laadls
sl Jaadis«3419.19 cm™ e (O-H) dda )l Lalbiial (e dasl 468 330
(O- ey}l Llksial e da3l 3000 cm™ 1)2500.00 cm™ (s 53t doay e
Oe 423 1700.04 om™? e A 5ls) aadts AliuS s S5 53l 8 H)
1651.07 e ay68 5)L3) Jaadli cddanS g3 S0 3 0 1) A& (C = O) ddaylyll Jallial
Lot Ll oy Baaaa¥1 5 a3l (A (C = O) dlaylyll allsial (e dxiliom’™
5Ll edpplaal) Al Lehals)l (s 1650.05 cm™ 31700 cm™ Jlss o
) ALY (Ar-H) dyhall cligis,d) e il 1600.15 cm™ e cajis Gysh
vie Ay 5,L8) AN 157055 em™ aie (-N=N-) 5391 530 3yaall 35050
olias) oo daili 35L8) ax LS o(C = C) adayyl) L) e 423 1510.12 cm™
Dbs Adal) o Liail e Aatli iy 5)Lal5¢1329.36 oM™ aie (O-H) ddal

831.21 cm™ sie dgphall cililal) i (C-H) (gsiasal)
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(53 (aas cliida i 508 (55 -01) o S pon b1 sl (A 474 s
Adhal) g Al Jadl) Lgual 53 Al 39

:MS Abisl) ik -5-2-4

(MW = 525 g/m0|) C,7H19N507 w\ 4:...3..4.“ ngl (1) &Lha]\ d—ﬁiﬁ e—l

call a3ys aaay Al Syl 35l (e ST ABSY Cala aladiiuly

sl (el (1) Tahaadl g LS o(1) §laall A b (6) JSE)

LUaal e A i) 1

Llas sae aag Loads coSpall 556 e J odag 525 M/z aie 3)L3) Laadls

Abundance

500000
550000
500000
450000
400000
350000
300000
250000
200000] 509
150000
100000

50000

7

140

J

196.0

Aol

. 2121
ity

.(360,269,165) M/z xic daga

Average of 0.125 to 1.725 min.: NJ-6.D\data.ms - CORRUPT

3031

379.3

| 330 V3s3k || 40734381 4552 4840 52355474 57

o |RARM LARAN LAY 1 fan) Ty T 1 T TrETeY T T T JTYTT
miz—> 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 ¢

(1) §lall (alall AEQY Cagla (6) JS
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FEWI PSP LR Gl daaly dlaa

st gadi) OuSasly 4143 2023 sls 20 23) 45 syl
@ O @w—w@%
M/Z =525

N__N<;>%4 M/Z = 360

@N_N@ M/Z =269
}‘@—N:N M/Z = 165
O

(1) §Loall Ay WURED IS s il 091 (1) alaiall

2: §luall (UV-Vis, IR, 'H-NMR,®’C-NMR, Mass) cigh i a3 -3-4
((UV-VIS) Lijally dandil) 568 Lo dad) Cish —1-3-4
(2) ¢ Luall (UV-VIS) agiyalls Lpmuiidl (358 Lo i) Cagla (7) IS Gy

Jiadl 8 (1 om) leme 551580 e el A8 3 JasS DMSO plasiny
roabaia¥) ad s 71 5a¥) J) skl (6) Jsaall caws (190 nm — 500 nm)

0000
150,00 300.00 400 00 20000

((2) ¢ Luall (UV-VIS) iyally dpmsiid) (358 Lo 2281 Cila (7) JSa
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(53 (aas cliida i 508 (55 -01) o S pon b1 sl (A 474 s
Al g Al udl) Lgaal o3 A g

dpalaia¥) | dasall Jsha dadl)
0.407 437 1
0.326 280 2
0.949 196 3

(2) § Luall paliaia¥) a5 ) 5aY) Jlshal (6) Jsanl
- 1962806437 dasall Jsha die acd D Laliaic¥) il (sau
Glalall daxia jsd9as S a9y piag (Al Jlaall o aalipily caslall e
coapal) Sl aa B85 L laag
el 8 (1 - 7¥) A SN eV LEN) e salhll palaicl) axd zi
iyl & (> %) 5 (n > ") YY) Gy (2) Syl b Akl
.(-N=N-)

'H-NMR ish -2-3-4

i, DMSO & (2) § lall (5igull (gs5il) ol il Cah Jan
O ¢(8) JS8INOVA Mestre lab Research gliyus clalisy) Jslasy
gL ad s Sl sl aae (7) Jsaad)

A422.107.fid
Zode Njs-
45000
HO
— N\ 40000
OH N Pe—=—N
i N\, /
/ \ ; NH— I N=—=N— ——OH —
HO—< Y N=—=N— | S \—/ N/
y— i A =0 e
10— Armoati /
HO 25000
(@]
20000
C?ar*soxylic H I e
|
Aqmi(le H
1 10000
‘ | CONH DNYISO |
H | ‘ ‘ 5000
M ‘ |
/N £ (R | J I\
— S _ - e 2]
- T 5000
11.0 10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 2.5 2.0
f1 (ppm)

(2) 15l (353550 (555l pmplinal (il e (8) S
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FEWI PSP LR Gl daaly dlaa

BUCYTL B OlsShaly 4l 2023 ale 20 ) 45 alaal)
gL Osied
7.01 O3 (4) OH
6.90 uss2 CONH
7.5-8.4 Soke 055212
10.70, 10.85 O3 (2) COOH

(2) ¢ aall Zl ) a5 S5 sl dae (7) Jsaadl

BC-NMR ik -3-3-4

DMSO 4 (2) § aall 13 (5sSU (g55l)  lalisnall (o ihall (ol Jaas
Jsill (NOVA Mestre lab Research galiyus clalip¥) Jolass dlaiu¥ly
.(9)

5 (39-41 ppm) Jsall 3 A58 5)L8) a5a5 1S5 PC-NMR ol &
(Jal) DMSO & ¢Sl 33 3,0

ek LS (154.92  ppm) e (-NH-CO(-"* 40 05 S0 35L3) oD
L sl ¢(115-149  ppm) Jlaall & dgylaall culilall 8 o0 K1) L)
(161.58, 162.61 ppm) xic (-COOH(-" 4l 50SH 5 SN 50 (45L3)

s Jglaa e aldie Wl caplall 8535l GhLEY) (3) Jsaadl (o LS
BC-NMR
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(Leigsid) paan ciliiiia gl J oSS o 953 -0r) (o IS pon BT 3 glaal AL 24 4 0
Agulal) g Al ) Lguaal A Al 53

3 16£6§
L16E53

™

1500

145.65
141.79
~136.67
12962
/125.78
-125.67
1-123.34
L122.61
121.07
116.77
1116.09

\
\
\

154165
)
1
\‘

14857
14575

1400

HO 1300
\

1200

ol \/OH_NﬁNQ_{\NHCXN:N_
— )

o
8

&
8

160 150 140 130 120 110 10 %0 80 70 0 50 40 30 20 10
f1 (ppm)

g

o

[ i i p A * Wit YA Gl
[ N T T 1 Do A T WP B M ‘mw—'md“‘W' o et .
2N \ | Y Y | ~

o= - s = 9 S o

- - e | - -

~100
-

164 162 160 158 156 154 152 150 148 146 144 142 140 138 136 134 132 130 128 126 124 122 120 118 116 114 112 110 108 106 104 102
f1 (ppm)

(2) glall 13 Sl (go5ll nhalinall Guilall Capla (9) JSS)
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FEWI PSP LR Gl daaly dlaa
J9a g3 3 OlSlanaly 4385 2023 als 20 23l 45 alaal)

C\:’J-’y‘ 8 ) C\,g).a\}\ )3 o8y CL’..)-’Y‘ 3N )
aSlippm) | o<y | SeaSippm) | o | @S ppm) | Q)
136.67 19 122.61 10 116.09 1
141.79 20 123.34 11 116.09 2

3
4
5
6
7
8
9

145.65 21 123.34 12 116.09
145.75 22 125.67 13 116.77
148.57 23 125.67 14 116.77
148.57 24 125.78 15 116.77
154.65 25 125.78 16 121.07
161.58 26 129.62 17 121.07
162.61 27 129.62 18 122.61

A
/27-OH
OH 11-12 5—6
/ /77 N\ SN
1—23 7—8 NH-18 20N=N—21 16—OH
7 N\ /N / / N\
HO—15  22-N=N-18 ATz 13=1a 24—4
=3 9=10 © Ho'
HO—26
A\
0

FCNMR dilas Jolhas o alaie Wl cadall 8 5asapall SHLEY) (8) sl

(FT/IR) #1paad) ciad L dadY) Ciha 4-3-4
(2) ¢ lall 3aaall FT/IR ¢ heall cias La &1 oyl (10) Sl
LS (400 cm™ — 4000 cm™) Jlsall 3 KBr I (e s (a8 slaily

%T
75
=50 \/’\ﬂ
x /|
“2 ™
vl

25

gl 138 8 aal Jsaal) maasy

4000 3500 3000 2500 2000 1750 1500 1250 1000 750 500
(2) §laall Saadll FT/IR ¢l peall cind L 2xi¥1 cada (10) J<)
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(53 (aas cliida i 508 (55 -01) o S pon b1 sl (A 474 s
Aaddatl 5 iy a8l Lguaal 3 Al g

dday) (em™) palaial aa
N-H (stretch) (secondary Amide) (15) 3420.00
O-H (stretch) 14)3418.08
O-H (stretch) (carboxylic coom) (12-13)3000-2500
C = O (stretch) (carboxylic coom) a1 1700.04
C = O (stretch) (secondary Amide) (10) 1648.04
Ar-H ) 1601.05
N=N (Azo) ®) 1571.51
C=C (stretch) 7 1511.14
O-H (bend) 6)1330.33
C-H (bend) Aromatic Rings 3) 830.31

1(2) §lall el janll Coni Lo ZndY) Cigh aliaial s (9) sl

a3 LS o(N-H) ddag)yl Ll o da3l 3420.00 cm™ o a8 5)L3) Laadls

5)L3) JaaMis <3418.08 om™ e (O-H) dal )l blksial (e dails 4y 3,1
iyl Llaial e dail 3000 cm™ ) 2500.00 cm™ e sriea duayye
oe 323 1700.04 cm™ die Gy 5yl Jaad, i€ s KU w3l L3 (O-H)
1651.07 e ay68 5)Li) Jaadli cdadanS g S0 3 0 1) A (C = O) ddaylyll Jallial
1700 Vss (e BUsiaV) =Ll capng (C = O) dayyll Lkl e daslicm™
Oe s Ay 3Ll Ayl Lilay Lebals ) (00164804 cm™ Y cm™
Syaaall 3L5) ) ALY «(Ar-H) dylaall ciligis il e a3l 1601.05 cm™
1511.14 cm™ e dug 3)la) Jaadis <1571.51 cm™ aie (-N=N-) 5390 553
(O-H) aaf )l e lins) e Aailizyld) ani WS ¢(C = C) day)yll halliia) e dails
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FEWI PSP LR Gl daaly dlaa
J9a g3 3 OlSlanaly 4385 2023 als 20 23l 45 alaal)

& (C-H) (g5l g)ls il slinil e 3n3 43850215 1330.33 em™ e

:830.31 cm™ aic 4y kel cililal)

:MS agl) Cik -5-3-4

(M, =557 g/mol) Cy7H1gN50g ilasall Zapall (53 (2) § Loall Julas o5
cead) 4y paats il Sl Bl e SSBI AR Cala alasiuly

ol sl (2) sl oy LS ¢(2) § ball AESY Cada (11) JSE0
LUl o da i) )

dage Llad sae aag Loy caSpall 3508 Cuiii oia s 557 MYZ 2ie 5)L3) Ll
.(376,285,181) m/z xc

Abungance Average of 0.092 to 2.151 min.: NJ-7 Didata.ms
85000 841

80000}
75000
70000}
65000}
60000
55000}
50000
45000}
40000}
350001 5574
30000}
25000}
20000

15000}

10000:

5000]

(2) §laall jalal) ALY Caula (11) JS
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(heig Al man il of J RIS ¢ gk -0r) (o JS g bl gaal A 47 4 (a
Aidal) g Al 5udl) Lguaal g3 Aad 539

j} O, @*““ﬁ

M/Z = 557

C M/Z = 376
N—/N
oH l
HO N=—N_
M/Z = 181
HO

N\
(0]
(2) §laall dpilly Ladl) (i ds jiaall 4091 (2) Jakaddll
:3 gluall (UV-Vis, IR, Mass) cigd i a3 -4-4
sUV-Vis 4 yall g doadil) 38 La 4wy Cinh -1-4-4

(3) £ Leaall (UV-VIS) diyulls i) 35 Lo 228V Cala (12) SN 0o

Jiad) 3 (1 cm) e 55158 e ol s 3 JauS DMSO plasinly
oabaia¥l ad s = Y1 I skl (10) Jsaadl s (190 nm — 600 nm)
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FEWI PSP LR Gl daaly dlaa
J9a g3 3 OlSlanaly 4385 2023 als 20 23l 45 alaal)

0.000 — 1 1 1
180.00 300.00 400.00 500.00 800.00

((3) ¢ Luall (UV-VIS) aiyalls dpmusii) (358 Lo 228 Cila (12) JS)

197¢462 dasal)l Joh vie (il alaic) Cada gy

alaiay) iayd) Uk il
0.216 462 1
1.874 197 2

(3) § buall (abiaia¥l ad G\,A‘y\ J ohal (10) Jsaal

a5 Clilall aastia Hsdseg)S dgas ding (el Jlaal) s aalyyily Cipdall e )
cons el Sl a5 L

Jeeall 8 (m - ™) A SN Y LEN) e saldall aliaial) ad mis
Al A (m > ") 5(n > ") QYERY) AX, (3) oSyl & Ayl
.(-N=N-)
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(53 (aas cliida i 508 (55 -01) o S pon b1 sl (A 474 s
Al g Al udl) Lgaal o3 A g

((FT/IR) sl el cuali Lo dadY) Cinha -2-4-4
(2) ¢ bmall 3aadl FT/IR ¢ haad) cias La &) cada (13) Sl oy

LS (400 cm™ — 4000 cm™) Jlaall 3 KBF I (e cilia (a8 slaily
gl 138 8 aal Jsand) masy

100

4000 3500 3000 2500 2000 1750 1500 1250 1000 750 500

((3) g laall 3a0all FT/IR ¢lyeal) coad Lo Gt cada (13) JSal)

dday) ) (em™) palaial pa
N-H (stretch) (12) 3444.87
O-H (stretch) (113419.79
C =0 (stretch) (10) 1651.07
Ar-H ©) 1600.92
N=N (Azo) ®) 1570.77
C=C (stretch) (1 1512.19
O-H (bend) (6)1319.31
C-H (bend) Aromatic Rings 3) 833.25

(3) g laall el ciat Lo 4t Gl (abiaial) a3a (12) Jsaad

a3 LS o(N-H) ddag)y)l Lliial oye da3l 3444.87 om™ ()8 8 5,L3) Laadls
L) JaaMis3419.79 om™ e (O-H) dal )l blksial (e dails 4y 3,14

L s (C = 0) adayll L) e 4231 1651.07 em™? xie ddaw i
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FEWI PSP LR Gl daaly dlaa
J9a g3 3 OlSlaly ALl 2023 als 20 23l 45 alaal)

(ipylaal) Al Lehaliy) e 1651.07 cm™ () 1700 em™® ) sa e bldaiaY)
((Ar-H) dphall gl e 0235160092 oM™ e s Ay 3t
3)L3) axi LS «1570.77 cm™ wie (-N=N-) 5390 5503 shaaall 3)L3) ) daleay L
Ge dailiplal 130 LS <1512.19  em™ e (C=C) ddaill ¢ Lindl (e 425l
idayll o L) (ye Al g 5)L05¢1319.31 cm™ aie (O-H) ddatyll o Lias)

833.25 cm™ xie dphaall lilall b (C-H) (ssiall s

:MS Al cik -3-4-4

(My, =469 g/mol) CysH1gN505 dlenall dapall (53 (3) § Loall Jila o3
ceall 43ys aants il (S all 35l (e KB ALSY Cala aladily

s (3,4) pllabad) oy LS ¢(3) ¢ loaall A1€N Cagla (14) Jal) Gy
URE) e da i) L)y el

dage LG o aagi Loy ca€ ) 35l culii oia s 469 M/Z 2ie 35L3) Jaad
.(332,242,213,147,137) m/z x=

/Abundance Average of 0.098 to 0.731 min.: NJ4- Didata.ms.

20000

2 | 3013 3214(34133561371.33854 4104 4343 604 480540515110 5325548
58! T T T T T Ty

320 340 360 380

(3) §laall Gl sl ALY Cagla (14) IS
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(<hig i) Gaen liiia gf S oJ 588 -0t) (a8 pon 2k 3 sisal (A 24" 4 (oo
Liadal) g Al 5080 Lol 93 Al 3 g

@@@@

M/Z = 469

NH
AG\ @j C e
4@ @< M/Z = 242
HO_@N:N M/Z = 137

() §loall Al Lkl gl da yiaall 43091 (3) Mugﬂ

HO
Ay
HO NZN@_\/\
(@]

NH, /
HN:NQ_\/\
o)

(3) § el Lonailly LU (<5 Ayl 4091 (4) Ladadidl)

4: $luall (UV-Vis, IR, 'H-NMR,®C-NMR, MASS) i gk i i -5-4
:UV-Vis daipall g dacdil) 568 La dadl) Ciks -1-5-4
(4) § Leall (UV-VIS) el s il (358 Le 2a¥) Caida (15) JSal) o

Jladl (8 (1em) ase )lsSl e ald A8 8 JaS DMSO aladiuly
soabaia¥) a5 2 5a¥) J) skl (13) Jsaadl Gans (190 nm — 600 nm)
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FEWI PSP LR Gl daaly dlaa
J9a g3 3 OlSlaly ALl 2023 als 20 23l 45 alaal)

0.500

a.o00l L 1
18000 300060 400 00 50000

(1) ¢ Lall (UV-VIS) 4 el s dpnndil) (3 58 Le A28V Ciuha (15) JSal

dnalaia¥l | s sall Jsha | 4l
0.142 482 1
0.156 334 2
0.625 259 3
1.187 195 4

(1) §laall paliaia¥) ads z15a¥) Jlshl (13) Jsaal
482, 334, 259, 195 dagdl Jsh die add ao ) (aliaial) Cinb sy

2asia jedoas K dgag dian Al Jladdl oyl aadll sy caylall aiiad )

Lol Sl e (35 Lo 13y sl

Jeall 8 (m > 7r7) Ay i<V ey La) e salhall jaliaia¥) add mis
Abll S -> 7)) s(n > ') YLEN) S (1) Sl A hall
.(-N=N-)
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(53 (aas cliida i 508 (55 -01) o S pon b1 sl (A 474 s
Adhal) g Al Jadl) Lgual 53 Al 39
+'H-NMR cish-2-5-4

Lli¥ L DMSO 3 (4) ¢ laall (5o ull (5580l mslalinall cpilall Cida Jans
O ¢(16) S NOVA Mestre lab Research gliyus clalisy) Jslasy

MZ1.404.fid
Code Njt- [4500
F4000
/f N /==X 3500
/4 A\Y f \
m\ I\ M N=N—( o
/) \\ v/ A\ \ / \
HO— </ \»— —N «—;N_{‘/ ) 4 e/ \\ // 3000
/ \ A\Y /' 2500
J\\ I
T +2000
At i
DNISO |y,
" J ‘ f1000
i | I! 500
Il [ H20 ‘
Aty ¥ il / |
e — = —to
8.4 8.2 8.0 7.8 7.6 7.4 7.2 7.0 68 6.6 6.4 6.2 6.0 53 5.6 5.4 5.2 5.0 4.8 4.6 4.4 4.2 4.0 3.8 3.6 3.4 3.2 3.0 2.8 2.6 24

f1 (ppm)

(4) g loall 5ig nll g5l nlalizall ikl Cada (16) JSA

] YRR

6.65,6.67 Gisisr OH

6.63 uss» CONH

7.00 - 8.23 Sobe 0515220

(8) $lall 2L Y1 ad s il aae (14) sl
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FEWI PSP LR Gl daaly dlaa
J9a g3 3 OlSlanaly 4385 2023 als 20 23l 45 alaal)

:BC-NMR ciph -3-5-4

DMSO 4 (4) §leaall 13 53SU 5553 undalina) (pilall Cada Jas
Jsill (NOVA Mestre lab Research gabiyus clalisy) Jslasy dlain¥l
(17)

25 (39-41 ppm) Jladll 3 458 5)La) 25a5 1aad BC-NMR Caghall &
(Jaall) DMSO & 0I5 5,L3)

ek L& (154.81 ppm) e (-NH-CO(-" dumaey! (500 3)L5) Loadd Jaads
Jsaall (i LS ¢(116-146 ppm) Jlaall 8 dplaal) Clalall 8 050 <1 iyl
BC-NMR - diat Jglas e slaieYU Cadal i 535a5al) il LEY1 (15)

Wi o

- el e R R Rl R e e S N ]

i»-too

300
[
200

0 155 150 145 140 135 130 125 120 115 110 105 100 95 90 85 8 75 70 65 60 55 50 45 40 35
l 100

f1 (ppm)
WHJ WMWMMMMWMW%

MMWNWM o A N W

i,
S 3 GMmoadogasa~nnaa g - L100
- - Ll B B B I B B B B B T I ] ] 1

158 156 154 152 150 148 146 144 142 140 138 136 134 132 130 128 126 124 12 120 118 116 114
f1 (ppm)

(4) $Laall 13 (308U (555 oualalina) cilal) Cida (17) <0
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(53 (aas cliida i 508 (55 -01) o S pon b1 sl (A 474 s
Aaddatl 5 iy a8l Lguaal 3 Al g

16—13 21-20 NH—2€/25_2\<129N—N—2§14:1\531 OH
HO—3\£/ \>27—N:N—3€)/ \>17—3\/:i \23:25 >}_0—9//
8/12:1\17 19=18 o} 6\\_//5
\N Y/ 2—1
4—3
cw [ B AL [ st [
FaSlppm) | oy | SeeSepm) | < | BaSippm) | Q)
133.48 23 129.44 12 116.44 1
133.48 24 129.63 13 116.44 2
133.59 25 129.63 14 127.74 3
133.59 26 130.00 15 127.74 4
135.19 27 130.11 16 126.10 5
135.19 28 130.66 17 126.10 6
136.91 29 130.66 18 126.83 7
136.91 30 131.07 19 126.83 8
145.81 31 131.07 20 127.49 9
145.81 32 131.73 21 127.49 10
154.81 33 131.73 22 129.44 11

PCNMR Jilas Jslas e alieWh Cadall & 33 9a gl chLEY) (15) Jsaad)

:(FT/IR) #)aad) it La dadY) cih -4-5-4
(4) ¢ bmall 50aall FT/IR ¢l caat L Gty ol (18) JSal) oy
LS (400 cm™ — 4000 cm™) Jlaall & KB ) (e ol (ayd alaiuly

g luall 13 & palaia¥) aja sl (16) Jsaal) sy
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O-H (stretch) (12) 3204.76
C =0 (stretch) (10) 1668.43
N-H (bend) (9) 1627.92
Ar-H (8) 1595.13
N=N (Azo) (7)1577.77
O-H (bend) (4) 1317.38

ehyaall ad Lo 2] Capla (aliaial a3a (16) Jsand)

an LS ¢(N-H) ddal )l Blaial (ye 4l 3420.10 om™ s 458 5,L3) Jaadls
12D «3204.76 cm™ e ddgil) (O-H) ddahyll Ialial e dasli 44 3L
s (C = 0) akayl) Llkiial e 3231 1668.43 cm™ sic dlaugic 5L
Aalay Lebli) s 1668.43 cm™ 11700 em™ s e BlkiaY) £ Ll
(N- dda )l e liad) (je 4531 1627.92 em™ i Load 4448 3)La) Jaadls ¢dyylaall
((Ar-H) dphall cligigpl e (a3l 1595.13 €M™ o oy Ay 5Ll H)
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:MS Al i 554

(MW = 537 g/m0|) Cz3H23N503 Q\JA.LAS‘ :Ug..al\ Lgd (4) t\.\..aj\ d_\l;.a (.\:\
csadl 43ys aaaiy il (S al) 855 (e 2STl ABSY Cada aladiuly

il 035 (5) adasall Gy LS ¢(4) ¢ Lall 21N oyl (19) ISl oy
LU e da il 41V

Llas sae aag Loafy enpall 5506 e Jai oy 537 m/Z xie 5,05 Jasdls
.(395,366,275,172,159) M/Z ~ic G

Aurdance . Average of 0.097 10 0.802 min.. NJ-1.Didata.ms - CORRUPT

6.2 25 4261444 246334841 5121 | 5637 59136
vvvvvvvvvvvvvvvvvvvvvvvvvvv
40 280 420 440 460 480 SO0 520 S60 SE0 600 620 ©
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3303l

0508 83saall LAY 5edi L€ yall aseal PC-NMR I Cagida 43l 2ic (6
[(154) ppm xie Ly L)

el o sl lly 35 J5Y) il all BC-NMR ) Cagala 435lia xie (7
(161- Jlae (anm ¢ Sl V1§ Luall 8 A0S U1 (5080 el LY
Syal o2 slgial adal wlll ¢ Lall 35 LEY) o3 clisdl 5 162) ppm

Jlaall sai aalyiily UV-Vis dgipally dpndill (358 Lo 223V Cagylall 248e3 (8
LSl e 815 Lo laay Glalall daxie sdsas S gag sy )yl
s gyl

afpal) oyl Jid adill sels Jaadl Mass Spectroscopy Al cilki 4 (9
gl WAL ey sl Liads b€l

e DY) Elmn s diaiine gl Gl yay yainad) il o (10
-N¢ Neeo (S ¢ La S e yugl) Jalg 1) Gunnss gyl S peS iy
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