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Résumé :
L’objet principal de cette thése repose sur la synthése de 9 nouveaux composés:

3 bases de Schiff "4, 4' Bis [ (4- azophenyl salsilidine) imino] diphényle éther, methane,
ethane” (Lil, Li2, Li3), 3 dérivés amines de base de Schiff "4, 4' Bis [ (4- azophenyl
salsilidine) amino] diphényle éther, methane, ethane” (Lal, La2, La3) et 3 complexes de
cuivre des dérivés aminés de base de Schiff (CulLal, CuLa2, CulLa3). La caractérisation de
ces composé€s a ¢été réalisée par plusieurs techniques expérimentales telles que: 1’analyse
¢lémentaire(AE), les spectroscopies infrarouge(IR), UV-visible, RMN 'H, RMN C, la
masse(LC-SM) et la voltampérométrie cyclique(CV).

Nous avons étudie I’activité anti-oxydante par trois méthodes (DPPH, FRAP, PM) et
aussi ’activité antibactérienne sur trois différents types des bactéries (Eschaerichia colli,
Pseudomonas aeruginosa et Staphylococcus eureus) pour les trois dérivés amines de base de
Schiff. Les résultats de 'activité anti-oxydante sont positifs et mieux dans certains cas que la
référence (Vitamine C). Quant a l'activité antibactérienne, tous les résultats sont négatifs.
Mots-clés : Base de schiff, Composés azo aminés, Voltampérométrie cyclique, Activité anti-

oxydante, Activité antibactérienne.



Abstract:

The main purpose of this thesis is based on the synthesis of 9 novel compounds:
3 Schiff bases "4, 4' Bis [ (4- azophenyl salsilidine) imino] diphényle éther, methane, ethane”
(Lil, Li2, Li3), 3 amines derived of Schiff bases "4, 4' Bis [ (4- azophenyl salsilidine) amino]
diphényle éther, methane, ethane” (Lal, La2, La3) and 3 copper complex of derivative amino
Schiff base (CulLal, CulLa2, CulLa3). The characterization of these compounds was achieved
by several experimental techniques such as: elemental analyses(EA), infrared spectroscopy
IR, UV-visible spectroscopy, 'H NMR, *C NMR, mass spectra(LC-MS) and cyclic
voltamperometry(CV).

We studied the anti-oxidant activity by three methods (DPPH, FRAP, PM) and also
the antibacterial activity of three different types of bacteria (Eschaerichia coli, Pseudomonas
aeruginosa and Staphylococcus aureus) for three amines derived of Schiff bases. The results
of anti-oxidant activity are positive and even in some cases better than the reference
compound (Vitamin C). As for the biological activity, all results are negative.

Keywords: Schiff base, amino azo compounds, cyclic voltamperometry, Anti-oxidant

activity, Antibacterial activity.
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c g5l il des Aaals (VTRS) nde a3 .1 om WSam 55180 (e 405 8

{(RMN) (mahalitall (g 9530) iyl Audall Judail) -6 -2 -1

g5 oo Ol dledinly 5 S (DMSO)unSsils Jiie (Al Jlastinly Jalaill (e gill 138 5
c= oY) = )3l Al Aralally ¢ Ll andy @lld 5 (400MHz) (ARX-500)

:(LC-MS) A<l ddlidaay 488 pal) ALiluad) LJ S gilag S1-7 -2 -11

LCMS pos Jan2009 g5 (e Jlea Jlaxiuly 5 i€ (CH3;0H) Jgilinall Jlaainly o3 Jalaill 13a
oY A V1 daalall ¢ L)) audy b 5 Line spectra,
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g 2l il (3 A sl

:(CV) 4ilal) jiag yal Ualgdl) -8 -2 -TI

Jals Alall jies el Ualgdl) ddanlgy i dg jaall LS jall AlbaiSy ol ailoadl] a3
g5 e darm A Y e g 350 Jile (Alsa slhe cand laall dxpaiall Talall 42
ccilag Sl B Ja ey Wil o LS (LilpeS Uadi 068 of oSar 3 (g)lall )
Y 13 (Potentiostat Type Voltalab 32) dlaulss Ay Gubaall agall AVay Lol Giliate Jaad
idee JS J8 4 Gum Jaad) (e il Adee ) 5UEY) Giny LS ¢ SiguasS Slear Jpeasa
a5l A il e Ll Calay laaey AhSlS sale o gging ald Bys Jlesinly Cilay
(JOSEF ) Ciyjsn (3 iiay &l

:dlaal 5 qulail) A Aleaiocad) Aliasl) gal) -3 -11

sede Wial) -1 -3 -11

(FLUKA) (C7H0,) ¢hludlis aaall —

(PROLABO) (C¢H7N) cpliN) —

.(37% (PROLABO) (HCI) ¢l )5lS (e —

(GFL2102) (H,0) kil el —

1(99.5- 100% PROLABO) (NaNO;) s saall i —

(99 %PROLABO) (Na;CO3) o s guall il gy S =

(ACROS ORGANICS) (NaBHy) assall 3y 5550 =

(%98 PROLABO)[Cu Cl, 6H,0] plaall &3l —

(FLUKA) (C;;H2N0) i) Jod Al — ol O

(FLUKA) (C13H1sNy) Ofise Juib Al — ol S5 -4 4 —

(FLUKA) (C14H1gNy) ) i Sl — ol JlE -4 4 =

(FLUKA) (BusNPF) liussh s )5l agisel Jiisy el —

((NH4):M00y) assisa¥) Clanlsa =

(DPPH) Jajsue JiSe-1-Jaid S22 -

(TPTZ) &y ol D Cpagm D64 2 =
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Aasaadl) il (3 ) A Juail

:aludal) -2 -3 410

Hlgaal S L Led clgie Aygumnll dual cilpdal) (g Ao sane lilexin) Jesll 130 Dl

.(C,H5OH, 99%, BROLABO) Jsituy!) —

.(CH;0H, 99%, BROLABO) sitiall —

.(C6HsCH3, BROLABO) (p sigall —

(CHCl3, 99 - 99,6%, BROLABO) a)si5 )5S —

(CH,CL, 99%, STINNESCHEMICALS- DEUTSSHLAND) (jtuall )8 Sl —

(C2H4C1, 99%, STINNESCHEMICALS- DEUTSSHLAND) (jtuy) 5l Al -

{(C3H,NO 99%, PROLABO) apalaysé Jiize Al =

(C2He0S 99%, PROLABO) sl Jfise Al —

Alestisdl) lpiall 4805l (ailiadl) aal adly (1) Jsas b Lads
lanioeal) Glolall AuiliaS 58l ailadll :(1-1D)J g2

CHCL, | C,H,CL, | CH,CL, | DMSO | DMF | CHsCH; | CH;0H | C,HsOH

119.38 98.96 84.93 78.13 | 58.08 92.14 32.04 46.07 | (g/mol)asall ALK
1.48 1.25 1.32 1.1 0.98 0.87 0.79 0.81 (g/cm?) 43t<])
61 84-82 40 189 153 110 65 78 (°C) pllal) 4 yn

1 Ailran g gt Anpall B Jariesal) Guldal) -1 -2 -3 -11
FEY) el LLE e Jlae any culs jeS Cuda (e (se sl 06 o Y 2 lias Lyl
WloeS Tt e el 05 of img eS e pall Jamiall Jlnall b 520n 8057 USen Line
b Apaanl) Sl e Yieind Y1 Cudally (LileS Al sl cudys Fl B)ha dllig

(DMF)asele g8 i S L o

°J. Besson and J. Guttan, Manipulation D'électrochimie, Edition. Masson (1975).
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tas bad) Cudg oSl -2 -2 -3 411

Jaxinss T3¢ oLl B Ty (3t Wile cing ¢ SadIS ilieS (il At (3t Jal o
) Cilmall sebudl) Cul Sl G G (Aiids S BaleS Clin gy ) LaSa asiiagdl Jiisn 2l
S Jstaall 13 3lsd 1) ey Loo cliliasseS Jlad e 06 of & Y Ll 3l 50l
LI pailiadl e adiay selual) iy oSl SLEAN of LS L pinn 4ud Bpagl) L

Cun s AblyeS ABL ledal 13y A padl @lodd) L 5puS Glsil 4l ()6 of sy =
g paall Alladg oSl Ssall 5815 (e 50 100 ) 50 2 ST 0385 (5

o Al a€ Sy Tl 5a dap de Jolaall 3 Liles ylae delas Culy S Ay -
Jelil) 3 A Laa alpall el cBlalas ol o Llee Alilaally sy caslilly aleliiall Ssall
sl L5y Slage Llsdl Baa ge (o3 LAl 3 Allady e ol Aealie Jaay lee

LAl A)ladl
& Dpane GO e (g e (38 (DMF-BusNPFj 10" M) g Sl Dol Apleld axe Jlawe —

il A8l 56 Aulyn 5T e hya) Ui et camy Jlaal) 1385[+2000 - 2000]Jlael)
10, JISQY) 5 ey (585 o iy e Losal) g 56U Allad g 5o e —

10Zhi—Qiangli, Zharo-Yang Wu, Ruo Yuan, Min.Ying and Guo-Li Shen, Electrochimica Acta (1999), 44,
2543-2548.
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t ol uandl) -T11

fehleS (a5 (yb Bac Lagiily dalye sae Lindl dugpaall 9 3¥) ClSye judan]

:(ALD) .Y Jecdbs Juibg3l -4 @Spal) uians -1 1M1

Ayl Lyia) oppant dal (e g pad) Lgoliidiey Cand o) juaat 8 Al 5aleS ay uaY) 12a
ehnb fsali Cua? Tagaclies N. Kamellia ¢aacluss A. A. Khandar Ciya (e 4djeall Janll
crasi (Ra WS capiball mle S5 Alajar g el aay 135 cplalls llidla zaaly) o Jelds
(1IN JSEN 3 Jelall daladl 40

(0] 9 H
NH, H o
7 8 3
NaNOZ, HCl, N32CO3
+ OH > 6 N=N OH
0-5°C 10
5 4 2 1
ALD

(ALD) GSsal) il aladl Jo ) :(1-11T) JS&)
s Jand) A8y a1 -1 -1HI
e 18 em® Jala desasall (0.05mol) Lhiall (i) e 4.43em® puzal 500mI Aixas (3y50
S 4g e OsSa Jslae giall 138 ) Cinmt cola 20em’ ) ALaY L el slall 6l aea
Y 5la day ehlidl 2l ae 8l mpall @5 ele 20em’ 8 Al (0.1mol) a5 saall
asmpall Gl 18z (po LsSa Jeldll mlld AT Joae Canai delu 3ad 5 °C gaaf
oV e iy Jdelil) Lyl ol 150cm® J3k saaed)l elludls awall 5.24em 5 (0.17mol)
Jhal )y oo Bilbe adde Janiall milillAe L sadd 0 - 5 °C Jlall 8 5yha Aayas oahalizall
i @ e hiall sllly SN ) oise Juiy & ¢ D) Cint malisill dlee Gayh oo delagiul Ay
Glaall Jliy) Jlexinly 43k sale) 45 iYL all 03 saal Cagall

128°C leaty) da)3 ¢63.09 % Jelill 350y ¢ jial os) cild il ysh e )le Sl

C (69.02 %) H(4.46 %) N(12.38 %) aill :(gpaiall Jilatll milis —
C (68.76 %) H(4.63 %) N(12.29 %) cunil

'A. A. Khandar and K. Nejati, Polyhedron, (2000), 19 (6), 607 - 613.
?H. Xuand X. Zeng, Bioorganic & Medicinal Chemistry Letters, (2010), 20, 4193 - 4195.

31



oaddilly uaadl) G Juadl)

~ IR (Cm™): v = 3100 -3300 (OH), 3040 (C-H, ar), 1664 (C=0), 1570 (C=C, ar), 1478
(N=N), 1380, 1284 (C-O), 1155 (C-N), 682.

- RMN (400 MHz, (CD3),SO) (ppm): 'H: & = 11.51 (s, H-10), 10.37 (s, H-9), 8.19 (d,
J = 2.4 Hz, H-3), 8.10 (dd, J = 2.6, 8.8 Hz, H-2), 7.86 (m, 2H, H-4, H-8), 7.56 (m,
3H, H-5, H-6, H-7), 7.20 (d.J = 8.8 Hz, H-1). °C: & = 118.19, 122.14, 122.39,
123.51,129.22, 129.51, 130.92, 144.57, 151.63, 163.08, 190.35.

fad s lgh a2 -IT1
P. Gilli ¢a22cluas Y. Scharma aya (e ddymall Jaall 48y )k Uidl Cand ae ) juasty alaiy Lad

4 3.4.1\&5\..“)

aaall File ge NHp-@ -R-@ -NHy; ol S pamy o adid daphll o3
Con dapigi (Kas IS mand Bla Aapd b el iy Glhall Jely) b dludls

QDI & sl lea) el

(0]
R
H
Reflux, 1h
prmmg —_—
N=N OH + EtOH

2

N=

H H
C=—N C

Lil R=0,
Li2 R= CH,,
Li3 R = CH,CH,,

i 2o gh L alal) ol Jakadia 1(2-11T) JSAY
tdand) A8k -1 -2 NI
) J Al (s AU )4 4 SOl e Tmmol < 250ml A BLeY) S (5)50
2 mmol ASI (lisdll aay 4l Caudais 40ml 4eaa Bladl J5GY) e Jslae A (0.2g) 4GLS (1)
mbalinall 2l ae @iy mohal) Bl sy e 10ml 8 el 2l dadlss J 351 -4 (e
53l Gy UG e adde Joaniall il el 2 5o (IS 5yalay eand Bylia Ay

K. Nejati, Z. Rezvani and M. Seyedahmadian, Dyes and Pigments, (2009), 83, 304 - 311.
*Won-Sik Han, Tae-Kee Hong, Young-Hoon Lee, A. J. of Anal. Chemi, (2011), 2, 731-738.
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10ml )yd8 4peSy Jusiy 3 § D) ot il Aasalgy a1 138 o sy Cum ¢ iy il (5
Tadny o ¢ LAN) ) Jlesinls ¢ DAl cans Gy 521 (8 DG ) (yiine Bllaall JglY) 00
Olie Jiid AU — (sl SU)-4 4 00 Gl 3l juaatll 5 L0 3 sad Cataa B
Aaphll (il (0.212g 0.198g) il o legh€ Al o) Jid AU —(sised AlE)-4e 45
il e ptiae M ¢ JE ol 53 la ) S8 e e Jaaatia) bl
(Lil) S S AU [sia) (Cpsbondlon Jaig3f -4)] AU =14 4 Ssal

256°C Jleall 422 93,18 % Jeliill agaye ¢ iy jial Al sale ble Sy —

C (74.01 %) H(4.58 %) N(13.63 %) @il :gpainll Jolaill il —

C (73.58 %) ‘H(4.51 %) «N(13.45 %) sl

~ IR (Cm™): v =3415 (OH), 3055 (C-H, ar), 2918 (C-H, al), 2846, 1618 (C=N), 1573
(C=C, ar), 1500 (N=N), 1349, 1272 (C-0), 1194 (C-N), 838, 686.

C(Li2)olie Juid AU [ gaa) (Cptsbealln JuiBgl -4)] (AL -1 4 GSpal)
>260°C Jleai¥) 4a)0 <9427 % Je @il 2505a ¢ &y dilia 3ol e Sy

C (76.20 %) <H(4.92 %) N(13.67 %) s ,aill :(gpaiall Jolail) il —
C (76.06 %) <H(4.84 %) N(13.38 %) csaadl

~ IR (Cm™): v =3424 (OH), 3034 (C-H, ar), 2918 (C-H, al), 2852, 1617 (C=N), 1569
(C=C, ar), 1495(N=N), 1353, 1280 (C-0), 1188 (C-N), 832, 683.

(Li3) ) g (A [ sisa) (Ol Jshg3f -4)] (AL 4 4 S pall
> 260°C )L@_.A.\Y\ :L_;JJ <90.73 % d&‘—\&d\ Qg ya cjé.um ‘_Au.l).! :ULA 3ala Q)L\.C uSJA -
C (76.41 %) <H(5.13 %) N(13.37 %) il (g paiall Julasll il —

C (76.01 %) H(4.87 %) «N(13.44 %) s

~ IR (Cm™): v =3418 (OH), 3022 (C-H, ar), 2919 (C-H, al), 2854, 1618 (C=N), 1572
(C=C, ar), 1490(N=N), 1351, 1281 (C-0), 1187 (C-N), 830, 680.

Al Cid s ciliidia juiaad -3 -11K

P. Pattanayak ¢4peluag M. R. A Pillai <y (o d8pall @kl & Lok daael) Aleny Ll
Hla dar b cudeS JoliYls danye 33l amageall dpamg s Jlesinly @llys © % iagacluag
GIDJE A riasal) Jeliill Guua dasa g (Sans 483l

M. R. A. Pillai, C. S. John, J. M. Lo, D. E. Troutner, M. Corlija, W. A. Volkert, and R. A. Holmes, Nucl.
Med. Biol, (1993), 20, 211-216.
op, Pattanayak, D. Patra, J. L. Pratihar, A. Burrows, M. F. Mahon and S. Chattopadhyay, Inorganica
Chimica Acta (2010), 363, 2865-2873.
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jogey
OO O

Lil1 R=0, \

Li2 R= CH

NaBH, ,25°C,72h
Li3R = CH,CH,, EtOH

78 3
@NZN oH10 HO N=N@
S 1
Lal R=0,
La2 R= CH,,

La3 R=CH,CH,,

Liiaagy) Aa gl dajagd alall Jolidl) Jahadia :(3-11T) JS)

s dand) A8y b -1 -3 -101
Jib A [ sl Jaids5l -4)] AlE -4 4 e Immol paiasy Liad 250ml dixas (350
2mmol Lial & Al s)m dapn & Gladl JsbY) 100ml & 0.616g 4bS i) iy
o e Dzl 30min sael Glady e <8 AdLaY) (NaBHy) psasall auag)s
ety paliing Jeliill il goanll ciall L72h )8 saal 485a)) 3));n dayd 8 hlinal)
e 3and oLl Jusiy &5 aype IS A 30ml 2)3 anay sl o clpe EDG ol K Sl
Gl pdd Bleay asii Y1 (s il @ NapSOy agaseall il Jlexinly Caingg
did o3l - )] AU 4 4 pSyall Al sl 5 38D iy Jlaainly 140 °C Lyl 3)) s day
OB daid A [ ey (Opleadls Jiid 551 -4 )] A4 4 (line Jiid A [ sinay) (bl
0.628 £ 0.614 g sl o Lagli€
- (Lal) i) Jd AL [ gl (cptbiadla Jaibg3i -4)] (AU —'4 4 ciSpal)

185°C Jlea¥) 4253 ¢83.80 % Jelill 505 ¢ A ol @l Alasala plie S0 —

C (73.53 %) <H(5.20 %) N(13.54 %) syl :(gypaiall Jolail) il —
C (73.17 %) <H(5.53 %) N(13.42 %) s all
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~ IR (Cm™): v =3436 (OH), 3284 (N-H), 3033 (C-H, ar), 2922 (C-H, al), 2857, 1594
(C=C, ar), 1506 (N=N), 1251(C-O), 830, 683.

~  RMN (400 MHz, (CD3),SO) (ppm): 'H: § = 10.49(s, H-10), 7.84 ( br s, H-3), 7.76
(d, J=7.6 Hz, H-4, H-8), 7.69 (d, J = 8.7 Hz, H-2), 7.51 (m, 3H, H-5, H-6, H-7), 7.00
(d, J = 8.6 Hz, H-1), 6.69 (m, J = 8.7 Hz, H-12, H-13), 6.55 (m, ] = 8.8 Hz, H-11, H-
14), 5.98 (br s, N-H), 4.22 (br s, 2H, H-9). '>C: § = 158.83, 152.29, 148.43, 145.17,
130.38, 129.29, 127.15, 123.20, 122.93, 122.04, 119.05, 115.35, 113.00.

- LC-MS: m/z (MS") = 621.25, 514.22, 411.18, 304.14, m/z (M + nH) = 621.26,
622.26, 623.26.

(La2)glise b (AU [ giaal (Ctilndln JiBg3) -4)] (AU -4 4 sl
156 °C ety 4550 ¢88.44 % Jeldill 9oy ¢ jaal ol i) Alia 3ol 3)be S —

C (75.71 %) <H(5.54 %) N(13.58 %) laill :(gpaiall Jlaill mils —
C (75.45 %) H(5.83 %) N(13.35 %) szl

~ IR (Cm™): v =3420 (OH), 3268 (N-H), 3034 (C-H, ar), 2910 (C-H, al), 2857, 1591
(C=C, ar), 1508 (N=N), 1258(C-0), 769, 691.

~  RMN (400 MHz, (CD3),SO) (ppm): 'H: 5 = 10.51 (s, H-10), 7.82 (s, H-3), 7.76 (d, J
= 7.2 Hz, H-4, H-8), 7.67 (dd, J = 2, 8.5 Hz, H-2), 7.50 (m, 3H, H-5, H-6, H-7), 6.99
(d, ] = 8.6 Hz, H-1), 6.85 (d, J = 8.3 Hz, H-12, H-13), 6.50 (d, J = 8.1 Hz, H-11, H-
14), 5.98 (m, N-H), 4.22 (s, 2H, H-9), 3.57 (s, H-R). °C: & = 158.58, 151.88, 146.48,
144.88, 130.10, 129.20, 129.06, 128.82, 127.04, 123.07, 122.55, 121.81, 115.14,
111.96.

- LC-MS: m/z (MS") = 619.28, 409.20, 318.35, 239.16, m/z (M + nH) = 619.28,
620.28, 621.28.
- (La3)lh) Juid AU [ ghaal (Cpsbaealln Juibgl -4)] (AU —'4 4 S)al
.199 °C JL@_..A.\\}” 3.;‘)3 «86.15 % d“—‘.ﬂ.ﬂ\ Qg e “)w UJS <l MLASJLA 'é)\_:.c t_\SJA -

C (75.93 %) <H(5.73 %) N(13.28 %) il g painl) Jdaill ilis =
C (75.55 %) <H(6.12 %) N(13.02 %) sl
- IR (Cm™): v =3432 (OH), 3285 (N-H), 3032 (C-H, ar), 2914 (C-H, al), 1586 (C=C,
ar), 1522 (N=N), 1226 (C-0), 832, 684.
— RMN (400 MHz, (CD;),SO) (ppm): 'H: & = 10.50 (br s, H-10), 7.82 (s, H-3), 7.76
(d, J = 7.6 Hz, H-4, H-8), 7.68 (d d, J = 2.3, 8.6 Hz, H-2), 7.49 (m, 3H, H-5, H-6, H-
7), 7.00 (d, J = 8.6 Hz, H-1), 6.88 (d, J = 8.3 Hz, H-12, H-13), 6.50 (d, J = 8.4 Hz, H-
11, H-14), 5.98 ( br s, N-H),4.23 (s, 2H, H-9), 2.58 (s, 2H, H-R). °C: § = 158.66,
152.09, 146.66, 145.15, 130.35, 129.28, 129.15, 128.73, 127.26, 123.33, 122.69,
122.02, 115.34, 112.14.
- LC-MS: m/z (MS") = 633.29, 423.21, 274.27,
m/z (M + nH) = 633.29, 634.30, 635.30.

(4TSN o ) 2ol i oSy /o4 Luay S. H. Rahaman iyl (s ddyadll

”'S. H. Rahaman, B. K. Ghosh, R. Ghosh and T. H. Lu, Polyhedron, (2005), 24, 1525 - 1532.
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00,

OO O

Lal R=0,
Une semaine, EtOH

La2 R= CH,,
La3 R=CH,CH,,
, @ @
| /N CH,
<: >— —< ;— 0—<€ :>—N=N—<: :>

CuLal R=0,
CuLa2 R = CH,,
LaCu3 R=CH,CH,,

M.Cl, nH, O, Reflux,

Al aghaill alad) Jo i) Jakadia +(4-TIT) S
s deand) Ay 5k -1 -4 -111
(Cpaedles Juidg3l -4)] A4 4 Sl e Tmmol cudi 250ml & BLeY) DG §y00 S
OLsdl) a4l Calais 40ml deaa (3laddl JbY) 8 (0.620g) S o2 ¢ ) Jud A [ il
) e i il Glhall JeEl) e 10ml 3 ldd) s Gulaill 30K e Tmmol S
Gy JS3 e gl Jeasial) gl -t}:‘*j sl Sl Al mand Bla dady (ki
Gllaall JslYh Jusy & ¢ 1l it il daslsy Al 138 aajion Cus o sl 93 ilia
'4c44_ﬂl_d\c_al_\5)4&\hb)MAJ\eJeb\3DJAusM@LmP‘>{\@J' L s e
S [yud(pdla Jubg3l 4)] S84 s Glse Jib S [yial(cpamdla Jaids3l -4)] AU
S Lo adle Jeaniall malill daplall uiiy (0.632g «0.618g) caiifill o Laghi€ Al Gl Jvd
e 08 50 ala )
. (CuLal) A Jad AU [ sisal (Cmdsboadln JuiBg5) -4)] (AL —'4 4 QS yal) Nina

230°C leaV) dn )2 ¢58.10 % Jeldll 255 ¢ ol il Alasala s)le (Spa =
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- IR (Cm™): v =3436 (OH), 3046 (C-H, ar), 2915 (C-H, al), 2357, 1620 (C=C, ar),
1508 (N=N), 1278(C-0O), 1110, 830, 682, 527 (Cu-N), 416 (Cu-O).

(CuLa2)¢lise Juid (AU [ sisal (Otsbonadls JaiBg 51 -4)] (AL -4 4 S pall Shaa
240 °C Hleat¥) 4253 ¢70.00 % Jelall 252450 Pt Oy Al dla sala syle SHe —

— IR (Cm™): v =3430 (OH), 3257, 3027 (C-H, ar), 2920 (C-H, al), 2363, 1613 (C=C,
ar), 1520 (N=N), 1247(C-0), 820, 688, 533 (Cu-N), 417 (Cu-O).

A(CuLa3)gl) Jud (AU [ glaal (Cpbeallas JuiBg ) -4)] AU —'4 4 oSpal) Sina
222°C Jlgal¥) 433 ¢63.00 % Jel@ll 3505e ¢ S ol G Ada sala plie Sy

- IR (Cm™): v =3437 (OH), 3064 (C-H, ar), 2921 (C-H, al), 2363, 1619 (C=C, ar),
1508 (N=N), 1241(C-O), 831, 688, 527 (Cu-N), 418 (Cu-O).

;i) Jlas -5 -1
:(ALD) .3a3Y) Jacdls Juibg3l -4 Syl S8 Je Wit 41 -1 -5 -IT1
teh WS Gy o gind (Al Je il A1 i (S

tasig bl pela (gt Adaje -

((5-IIL )JS) 3 WS ) g (S

@/\ . |@ A

NH, + H—O—N=0 ————> N—OH

\

__-HO _ h Ia . B
—N— O N—/N—OH
u ® - H,0 _9
1T e N=N_0H2 —_ > N—/N

poaig bl gela (oS3 AT (5-IT ) Jsi
AL O Usje -
deganal dandlls W (-p) Lls (-0) siys) adsall sat 4ng dadly desana iS5 puel) desana
A(-m) Gae alsall gt dng dmlu degana (oo Jiiso Sl
Gt (p) Db gisall 2 Jeliill o 5y ST 435S aanilaal) rde e (%) (anasl) Sal) Jaig
H(6-II) JS3 b rmge o8 LS (-m) Lise adsall 8 LS Le il Ao a5ns e
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B ©
on ¢ o] o] Co o) o
H H H H H
NaOH @ D
—_— - - -

@ ) <

S} o o
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Z 1Y) s e 4T :(6-101 )8
:(IR) $)paad) ciad daddU Al Julasl) -2 -5 111
JEY) 3 miage em” Bang Bpanall GlSHall ehaall cind 2] Jlasinly il Jidasl)
gl deganally (aldl) (alaicy) Cada Aaada Sy WA e (Galall) 10 -IIT ) 1 -101
Jaall & (N=N) 531 degenay paldll Galaia) cada Wi *.[3462 - 3400] Jlaal) & (OH)
aadla (Kay S [1284 - 1226] Jlaal) 3 eds (C-0) Aday )l Galal) Calall *.[1522 - 1478]

Wl . [ 3064 -3022] Jlaall & (C-Hy) 48le ) 0508 Cmg )y Adaiylly (aldll (aliaicl) Cads
1620 - ] Jlaall (& eda (C=Cyp) 45Lo)¥) Gs0lS (splS Al Ayl b palad) (aliaicl) ca
de Cnes ALD oSyl g 2y lly (C=0) syl e genal dually Wi 'O (1569
ve Cyels 38 (Lil, Li2 Li3) <ipd 2eld jpa Al (C=N) (el degene Gl (166440l
Gliide e lly (NH) L) 3l e el paliaiocl i W ¢[1618 <1617 ] (el
oalal alaia¥) Cada '1[3285 - 3268] asas b Cujels 3 (Lal, La2 La3) cisd aclsd
el (Cu-N) Adalylly Galal) paliaial) o Wi ([418 - 416] Jlaall 8 jeds (Cu-0) day)lly

(1) Jgaad) b il aal Gandli oKy WS 12 1[533 - 527] Jladl) 3

®A. Sharma and M. K. Shah, Chem Sci Trans, (2013), 2(3), 871- 876.

°L Sener, N. Sener and S. Eriskin, Dyes and Pigments, (2013), 96, 256 - 263.

S A. Khan, A. Y. Obiad, L. M. Al-harb, M. N. Arshad, A. M. Asiri and M. B. Hursthouse, Int. J.
Electochem. Sci, (2015), 10, 2306 - 2323.

"'K. Nejati, Z. Rezvani and M. Seyedahmadian, Dyes and Pigments, (2009), 83, 304 — 311.

”R. A. Ahmadi and S. Amani, Molecules, (2012), 17, 6434 - 6448.
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- | - - 1617 - [ 156930341280 ] 1495|3424 Li2 | 03
- | - - |1e18] - 15723022 ] 1281|1490 3418 Li3 | 04
- |- 3284 - - [ 159413033 | 1230 | 1506 | 3436 | Lal | 05
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- - 3285 - - [ 158630321226 | 1522 [ 3432 La3 | 07
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533 [417] 3250 | - - [ 16133027 | 1247 ] 1520 | 3430 [ CuLa2 [ 09
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:(UV-Vis) i) (3985 disall daidd idal) Judail) -3 -5 111
8907 I JSal) 3 s n e 5yamaall LS Hall Am i) (358 5 Apal) 4230 Jadall Jdatl)
(Galad)) 11 -1 JS)

g pdal) Gl yall UV-vis ik :07-T1T J8&
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¥ Aesenal m g pKY) JEDU) gn 5 Sy Jladl dag clalaiay)
a5 & COAY) ae cilaliaiaY) JSG b )il 40 lila LS (N=N) Ll )
:(RMN "H, RMN "C) punhaliiall 599l cpisll Audall Julait) -4 -5 -1
Aie¥) Gl€yalls ALD Syl (RMN 'H, RMN PC) dalizall (55530} uipll caadal) Jalas
JEEY) A iaimse «uieS (DMSO) amuSsils Jfine AU Jlexinly Lal, La2, La3 45D
(@alal) 19 -101 ) 12 -1IX
s 11.51ppm el vic 5l (OH) dada gl & L3l Jaad Jallall 308 A e RMN'H V3!
sl e Tal, La2, La3 @lSyall 40uilly 1049, 10.50, 10.51 ppm adll ) ALD Sl
6.48 — Jaall ) ALD Syall Al 7.19 - 8.19 ppm Jlsall & syallall (H ar) 7Ll <l
.Lal, La2, La3 &0l ulS yall Al 7.84ppm
Ll 10.37 ppm dedll die Cipels Al (COH) Apiskagl) A sanally ALD oSpall o Jaadls Gl
Lal &Syl ¢6.00 ppm 293s & Gpels Al (NH) ddudagl) desanall Lal, La2, La3 GUS yall
cOfiesaa Jde gligiag (I La2, La3 (S b 4358 3aa)g (CH al) e g5iny
sl Jms S WS ) Hliall bl 8kl dnd)l Sb <A dallud)l cildaeddl S
Q- sl & 4Ll clalyy)

(ppm) d4>p LS S-UY1 gl 1(2-111 ) J o)

& (CH al) & (NH) 8 (H ar) § (COH) 5 (OH) R Y
- - 7.19-8.19 10.37 11.51 ALD 01
4.22 5.98 6.54 - 7.84 - 10.49 Lal 02
4.22,3.56 6.01 6.48 —7.81 - 10.50 La2 03
4.23,2.58 5.98 6.49 —7.82 - 10.51 La3 04

yie ALD Syall Lm0l de anally (alal) s Sl el 4l (Say Lo aal RMN BC Ll
oo sl AglatY) de sanaly alad)l oSl jseds L ulSpall il A Lilidls 190.77ppm Al
Lal,La2, &0 dieY) @l )all 41.88, 41.37, 41.36 ppm afll vic (C=N) ey ic sane ¢ L))

S e S Aaldll sl Ll Ay i pll e La3
ALD: 118.60, 122.56, 123.92, 129.63, 129.92, 131.33, 144.99, 152.06, 163.05, 190.77

Lal:41.88, 113.00, 115.36, 119.09, 122.04, 122.90, 123.20, 129.29, 130.38, 144.48, 145.17, 148.43,
152.09, 158.63.

BaG. Motaleb, K. Ali, A. Farideh, Z. Abedin and K. Sahar, J. of Molecular Liquids, (2014), 195, 35 -39.

40



wadddlly juasil) G Juadl)

La2:41.37,112.17, 115.36, 122.02, 123.28, 127.26, 129.03, 129.27, 129.41, 130.31, 145.09, 146.59,
152.10, 158.79.

La3:38.97,41.36, 112.14, 115.34, 122.02, 123.28, 123.28, 127.26, 128.73, 129.26, 130.36, 145.15,
148.88, 152.09, 158.88.

:(LC-MS) Auist) 4 8llaay 488 al) ALl L) gilag <Y -5 -5 -TTT
Jsiludl Jlesiuly Lal, La2, La3 A 4] GlSall (LC-MS) A skl Jolal)
Al sall J5SI) iy LSyall (@atall)22-T1 () 20-T1 JSY) 8 daase  ccuieS (CH;OH)
e 621,619, 633 mill vie [M]" 0s¥) Jaai Al cilying <l jLa)  Jasi620, 618, 632 g/mol

t e JSs Lalal) LUas) aaf b Led M Cas i)

Lal:

m/z=304.14, 411.18, 514.22, 621.25

304 : [C¢Hs—~N=N—-C¢H;0H—-CH,—NH,—C(H;s] *

411 : [C¢Hs—N=N—C¢H;OH—CH,-NH,-C¢H,~O— C¢H,~ NH,]

621: [CeHs~N=N—C(H;0H-CH,-NH,-C¢H,~O— C¢H,—~ NH-CH,~C4H;0H-N=N-C¢H;]

M + nH = 619.28, 620.28, 621.28

621: [C¢Hs—N=N-C¢H;0H-CH,~NH,—C(H,~CH,— C¢H,~ NH-CH,—C(H;0H-N=N-CH;s]

622: [C¢Hs~N=N-C(H;0H-CH,~NH,-C¢H,~CH,~ C¢H,~ NH,—~CH,-C¢H;0OH-N=N-C¢H;] *

623: [C¢Hs~N=NH-C¢H;0H-CH,~NH,—C¢H,~CH,— C¢H,~ NH,~CH,—C(¢H;OH-N=N-C,H;] *.
La2:

m/z = 239.16, 318.35, 409.20, 619.28

318 : [CeHs—N=N—-C¢H;0H—CH,-NH,-C.H,CH;] *

409 : [C¢Hs—N=N-C¢H;0H-CH,-NH,-C4H,CH, C;H,~ NH,]

619: [C¢Hs—N=N-C¢H;0H-CH,~NH,~C¢H,~CH,— C¢H,~ NH-CH,—C(H;0H-N=N-CH;s]

M +nH = 619.28, 620.28, 621.28

619: [CeHs—~N=N-C(H;0H-CH,-NH,-C¢H,~CH,— C¢H,—~ NH-CH,-C¢H;0H-N=N-CH;s] *

620: [C¢Hs—N=N-C¢H;0H-CH,~NH,~C¢H,~CH,— C¢H,~ NH,—~CH,—~C¢H;0H-N=N-C¢Hs] *

621: [C{Hs—~N=NH-C(H;0H-CH,~-NH,—-C(H,~CH,— C¢H,~ NH,—CH,~C(H;0H-N=N-C(H;] *.
La3:

m/z=274.27,423.21, 633.29

274 : [H-N=N-CH;0H-CH,~NH,-C¢H, -CH,~CH;.H,0]

423 : [C¢Hs—N=N—C(H;OH-CH,-NH,-C¢H,—CH,~CH,—C¢H,~NH,] *

633: [C¢Hs~N=N-C(H;0H-CH,-NH,-C¢H,~CH,~CH,— C¢H,~ NH-CH,~C¢H;0H-N=N- C¢H;] *
M + nH = 633.29, 634.30, 635.30

633: [C¢Hs—N=N-C¢H;0H-CH,~NH,~C¢H,~CH,~CH,— C(H,— NH-CH,—C¢H;0H-N=N- C¢Hs] "
634: [C¢Hs—N=N-C(H;0H-CH,-NH,-C¢H,~CH,~CH,— C¢H,~ NH,~CH,~C¢H;0H-N=N- CHs] *
635: [C¢Hs~N=NH-C,H;0H-CH,~NH,-C4H,~CH,~CH,— C¢H,~ NH,~CH,—C¢H;OH-N=N-C¢H;] ".

' 1. Esin, Dyes and Pigments (2009), 82, 13 - 19.
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Al copadl Cas sl e Ul gl A3k sldely VoltaMaster 4 galiy daulsy gl
@luall JiA maud U (Jalae gued o laglhe (going jlaall dasoie dala) 4ds JAh
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sl dlaly Gald ualalls LilyjeS

gyae bg (A 10° M S5 g el GUSHall ShasSg)eSl elslad) Ay ) Uyl Gus
5SS gy )slilsn asindd Jiisn el 2585 & «(DMF) aloysh e Sl & Jiaially
Ll ol (e ac el (g el 2mm ke 13 i e gy B8 S 5 (BusNPFg) 107" M
“(ECS) piiall Jaa sl (g e (2 Bjlae 568 amnyall (5 yusdll

mV/ECS (& 4uhall men 8 dleatiosal) 3240

TALD el leas g ¢S Sglad) -1 -1V

On oyanall sl 3 Jlae (B eSal 13gd ) BN fiagpmeal Ualgdll aiall G
Cun (a-1-IV)JSE) 8 mage 58 LS (100 mV/s ) dsbis e Aoy (1800 mV Sl 0)
LA gl Ao sanad) 5auST L)) sy 31 1100 mV/ECS Al die s 53 ysela Jaadls
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E(mv) E(mv)

Gpia (Gsb Jameal) 10° M ALD i$pall Al jia g el Ualgil) dade (1-1V): JSY

v=100 mV/s 4 s DMF. BuyNPF; & 9 03l e

'P. Gili, M. G. M. Reyes, P. M. Zarza, 1. L. F. Machado, M. F. C. G. Silvam, A. N. D. A. Lemos and A.J.
L. Pombeieo, Inorganique Chimica Acta, (1996), 244, 25 - 36.
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Gall e gy Ualgdll aidl Lo Ulasd (-1800 mV ) 0)Jad) 8 G all Zaily U
A(b-1-IV) S 8 aa sl

Al el ddac 22y <950 MV/ECS  5-590 150 asill vie dhage Cilegis D )geda Jandls
.(-950 MV/ECS) daill vic Jasgall 5l (gom Sy ol 5 o5t o o laid)

L(2-1V) JSAl) b miage s LS aliie e ¢ 15ali5 (1800 mV () -1800)Jlaall 3 Al yal) L
gla ) Alee A by (JANG-950 mV/ECS 5 -250 (el vie (palasga (i ddaadle (Sa
2 Vsl e amally V) e sans

0.10—-
0.08—.
0.06—.
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E_, 0.02—-
0.00—-
-0.02—.

-0.04

T T T T T T T T T T T T T T T T T 1
-2000 -1500 -1000 -500 0 500 1000 1500 2000
E(mV)

) Cpa gpmna (368 Jamsal) 10° M ALD @Spall Aol :(2-1V) JSd)
(<l 3wie) v =100 mV/s sy DMF. BuyNPFg Ay
b (5aSy LN ok Dyt Auhyy Lad (gl mlans (g5ie o Jeliill Allea) 4V yaad
BIV)JSE 3 minge st LS pasal) de s ANy e gl
(UG PR e JaaDlid
¢ sinie bd Ep=f(Logv) -

172
)

caiue ad e 3le [ =f(v
.JU&Y\'@ALE‘;AM "\@&M,‘M\Mwb@wu@ 3 aaa il Jlan) Chgan i

?A. Tallec, Electrochimie Organique, Syntheses et Mecanismes, Masson, Paris, (1985).
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[(b-4-1V) JS31 b mmse 58 LS (-1800 mV o 0) Jaall (8 Al pll Al Ul

glay) I Gty @A) -1010 mV/ECS andll die asgall 5l seks o o8 aal 3daadle oSay
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3P. Gili, M. G. M. Reyes, P. M. Zarza, 1. L. F. Machado, M. F. C. G. Silvam. A. N. D. A.Lemos and A.J.
L. Pombeieo Inorganique Chimica Acta, (1996), 244, 25 - 36.
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bl 5l aie juall g layY) 200 520l Alead sy 531 2800 MV/ECS dwgdll nie (sazaas
(N=N ) 53V degane g lay) Dlead suiall aggall 55l #U3 .-1010 mV/ECS 4wl xic
it bl JSE e Jy e dna g lagY) Adee Jeay 3 oladY) 3 2250 mV/ECS ke
el Balh Gigany judy Lo 134y el Gllee 22e 3l Glegull aal Lol sad saly

(6-TV)JSEN 3 LS (gl il a8 i s o i gpuaal) el o iliasS s se)
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* R. Nicholson and L. Schain, Anal. Chem, (1964), 36, 706.
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Bady cadigl LSS o cabila Ll Aglall eyl Ualsdll cilpaiall alel) JSGI e Laadly
dray @l olad¥l 4 gl gl CliseS #1580 WS sl Aoy (i pallon gull Ll
Agsa S g laY) ddee
Li2 oSl s 221V
(paia masa ¢ 1akis (1800mV (1) 0) Jlaall & CSpall 13gd bl i g puual Ualgdll (inta (a0
(@-8-IV)JA & mnse s WS 107 M S5 100 mV/s gesall 4y
8 Al sl de sanall 5auS] dilaal Ay guiall 1330 mMV/ECS Al ie ol 5ull sels Jaadls
Wle Aida Ji ) 4clay] oSay Gl 5 A0l sl Ailae (e ol adliis) 5 IV sl dilee
cgruad) mha g5iue e
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ribaMae (Sa L ﬁ“i E

GL._\@_A B eeda LAl C_.MS\ dalee 22y 630mV/ECS daidll die dia (garias 9 e
daalall lall 3ad gl .- 370 mV/ECS 4edl) die (N=N ) 531 desane ¢ la) dlead (st
Yo gmall mhan e dids JSE judy Lo 1305 el illee aae 5alyj il gully

OsaSs Okl Bad Gl by L (guall mha gsiee o DllaaY) AN aass dal o
(10-TV) SN & eimge sa LS sl e pus ANy il gl
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VAnMs) Logv (mMs)

Li2 GSall Ep=f (Log v) 9Ip=f(v"?) oaillall Al acad) :(10-IV)JS&
DMF. BusNPFq 2 5 Oidl) (e gpn (398 Jansall 10° M
e Jad S Ep=f( Log V) catiie ad (e 8yle Ip = f(v'"?) Laadlid
i) sala s L6 e A gl 5alall o s dasill o by JUE Ggas it (o))
:Li3 @Spall Al 321V
Agladl Al cilS g dagyall it 8 Laily oSall 1] Alall el Ualgdll  iaie ()
83l 8 mage 8 WS 10°M S5 5 100 mV/s gl 4oy (1800mV ) 0) Jlaall &
1420 dagdll xie  SBlls 950 mV/ECS el die J3¥) Guamas G50 )seds Ladi L(a-11-1V)
Al i) de gaaal) 30uS] ) oty 5AY) 138 o Gua «mV/ECS
Togyall iy LlEaY) pa qilite e slals (-1800mV Y 0) Jlaall b G jall dply Ll
A(b-11-1V) JSa) & mmsall sl o Jhanid HSA) Aall

> R. Nicholson and I. Schain, Anal. Chem, (1964), 36, 706.
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SA. Tallec, Electrochimie Organique, Syntheses Et Mecanismes, Masson, Paris, (1985).
"R. Nicholson and I. Schain, Anal. Chem, (1964), 36, 706.
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g, Kannan, M. R. A. Pillai, P. A. Droege, S. Gurisson and C. L. Barnes, Inorg Chim Acta, (1997), 254,
397- 400.

127 T.Cherif, "Methodes Spectroscopiques D'analyses Chimiques". Office Des Puplication. Universitaires,
(1994).

Bp. Gili, M. G. M. Reyes, P. M. Zarza, I. L. F. Machado, M. F. C. G. Silvam. A. N. D. A. Lemos and A.
J. L. Pombeieo, Inorg Chim Acta, (1996), 244, 25 - 36.
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Gblee ) A8Layls (-500 mV/ECS ) -250) Jlaall 8 Wbl JAY) 58 Caje a8 g3Y)
50 ) Jie suaa Gl sedag ((Sluay) 53) Jie gl aad eliid) Sgaa S Slgill ~ LY
Slo Jy i) J€m Al Gl gy Aalall Ll sad 8 gladll X (<l
JSi Als el HhEiul pudile sty Garall Jali)¥) das 4, 5N A86S)) lals 4dlaal

el
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Lagl o) Alladl) Ly ouald) Juadl

rdga gl Aledl) Aufpa -V

saliaall Alladlls 500850 saliadl) Alladl) sl (i Tymsl gl Al pall Jl 3 Jucadll 3

Lal La2 La3 b yall dually Lyasill

150w Baldaal) Atladl) dufya-1-V

:JAd-1-1-V

pie dand g auSsall Mgl Lapin e gyl L3 ) alsal) el Ll sV claliae Cags
Dbl U ey el J313 RSN GG g sially CemnS ) Gilial LG pie s
Loe dgadll Ze V) Jals ) il 5SNT (e Jila oS d8laly Glld 2y Al dygall cligiall b
Lels ) AN dmys B pealie Jent Al CumnS Y DA G il Gy

Rars 2 Lppanall f depall LS pall danally 320800 saliadll Adledl) a8 5,k sac Jextind
(HAT) Ssisy Jols Jeln L) ¢Jelinl) 401 Can clld g cpe s ) 320800 aliaall i) Cagius
oplicly J5V) g sill adiad 508 saliaall Alelal) sy Alaiall ciludjall alaea (ET) g 580
S e Wha mh deSom Dk o Ble Y dlae dpndlall clell) fae 4 Guls
Agad) @liggdl SR austl) bafi s Glo deny Sl dolal) el . 53V @il
gl Ll Ll (DPPH) ¢(ORAC) lgie 83 (3yka bac gl 130 adiny (ASES) diadaial
Debans auSie g lay) o 5auSY) dliae 5)8 o Guly Sg ANV dolall Jelis & Juaal )
ol 13 aaiay il 385 o Ll sl 8l ae dainy L S5l Jsail) Gyl e ol
Gpb D e Ly & Ladie) Sl (FRAP) (TEAC) «(FCR) lgia 83 32 ullad
.DPPH, TPTZ, PM A5

:DPPH Wil -2-1-V

Dbl Y 13 3y 7.s 1958 4iw Marsden Blois allall laydiiy diphll oda asi€) e Jsf

Syl ) e8Il i) e sl il Je alelis Tase ading O a (g Sy 4

'D. Ahmed and H. Mir, J. Chem. Soc. Pak, (2014), Vol. 36, No. 5, 915-921.
’A. Rustaiyan, K. Javidnia, M. H. Farjam, F. Aboee-Mehriz, and E. Ezzatzadeh, J. Medicinal Plants
Research, (2011), 5(17), 4251- 4255.
3J. F. Turrens and J. Physiology, (2003), 552 (2), 335-344.
*R. M. SHAKIR, Thése Doctora, U. M. K. Malizya, (2014).
M. S. Blois, Nature, (1958), 181, 1199-1200.
op, C, Eklund, O. K. Langvik, J. P, Warna, T. O. Salmi, S. M. Willfor and R. E. Sjoholm, Organic and
Bimolecular Chemistry, (2005), 21, 3336 - 3347.
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Lagl o) Alladl) Ly ouald) Juadl

Al muag (K UV-Vis Jlexindy 517 nm asall Jshll die dadaal) dpaliaiol] (ulis coldl)
Zaranappa —iyh (e ddpall diphll Lpdl DPPH laal JaY .1-v) Jsal & deli

7.4&&9@}

N—N NOo, t — N—N No, *

DPPH (Violet) DPPH-H (Jaune)

DPPH _ia Jlaaiuly Jaudisl) dalaa 3(1-V) J8&
tdand) A8k -1-2-1-V
Jlexinly @ll3y Lal, La2, La3 &N cilall (50 - 500 mM) Sl ddlide Jallas jucasiy a6
.(DMSO0) 2 silus e Al Cudall
Jolae (pe Iml i (3laall J sly) Jlesinly i3y 250 mM - 3S5u DPPH Jslas yoass
saad DUl 8 mg o Jlaal) Guiladd 2yl oty 5S50 Aakisdll Qs e 3ml Y DPPH
517nm Aasall Jsh vie dpalaial) 3¢ )8 % Waxs 30min
e sl Jbra oliiels (VO) hiaysSu¥) ans Jlanialy (&) (udl 323
SAIEN A DA (e s (1%) 4 sie dawi€ DPPH dad dkayiitl) 3 ,a80)

1% = (Ao — Ai / Ag) x 100

ol Sl daally dpaliaiad) Ay

(orrell Sl +all Haall) Tadall 2l Apalaial) A

e 50% Jeoelasll Jolaadl €5 AV dulus 4aaS )l 2023 5all sdall Cilalias 34
@siall Taadfiil) a4 Sastl) Giliiaie (e WUl uad 1050 @ Lale s Aaill pal) aall
cJuad] Alladll il 5aa IC50 (S WS G Jglaal) 3855 AV

:DPPH L) milii2-2-1-V

(3-V) (2-V) (KAl 8 mibul) aal (anli (Say

7 Zaranappa, H. M. Vagdevi, M. R. Lokesh and B. C. Gowdarshivannanavar, International J. of ChemTech
Research, (2012), No.4, 1527-1533.
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—a— VC
—e— La1

(WM) 32353 SS AN Ay Jadfil) A S 2(2-V) S

300
250

200

150

100
A0

1923

Ve

La2 La2

dug il Gl ICS0 o 1(3-V) JSi

:FRAP id) -3-1-V

53 sae (0 gl (gl g layY) Jelis b Lo laY) 5auSY) lalias 4lels sy FRAP il

Aagpes Ayyal ¢ oamalall Jausgll 8 ol e 4650l Tase ading 500y Glea] cillafie€ LSl
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Clan & (s Gaill ANV miaall ¢ guiall BEES Anslia Gl Jeliill 4S5a Aalias L anss 35
eyl Jae el

Lijid) FRAP WAL ALl 5 (4-V)JSE Jgud 25a 8 TPTZ glagy alall JSAI maadd (Sa

9

43 luas F.F Benzie 5 "-43cluas A, S. Sherikar iyl (e 48 yeall 42kl

ArOH

o+
ArOH

Fe”? TPTZ Y Fe” TPTZ gla)) Siay :(4-V)JSé
tdand) 4835k -1-3-1 -V

Jlexinly @llg Lal, La2, La3 &M @l all (50 - 500 mM) S5l dilise Jdlae jucaaly a6
 ohleS Agle Llusl 3 )5Sl FRAP Jslae juani .(DMSO) 2 il Jfie A Cual
aadl 3 Gaea g a s gpall Glaul e e (PH=3.6) A5 Jslae :de¥) Jslaall —

-(0.04M) HCI A sl (0.01M) TPTZ Jslaa 1 SUBI Jslaiddl -

S. Sherikar and M. C. Mahanthesh, J. of Pharmacognosy and Phytochemistry, (2015), 4(4), 36 - 40.
F. Benzie and J. J. Strain, Analytica Biochemistry, (1996), 239, 70 - 76.
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Laglasll Adladl) Al el Juadl)

.(0.02M) FeCl3.6H,0 Jslae sl Joladll -
aual 37°C Byla dayd sl Jadsy (FRAP Jslae aauds 10:1:] 58l<ny ADAN Jllall Llss
Taing o5 laal) Gulatl )l sty S5 dakiaal) Jllaadl G 10u] Y FRAP Jslas (30 3ml

.593nm dagall Joha dic dualiaicl) 3e) 8 o5 Waxy 04min 336l 37°C 5)a Aays sl

10000 48Rl Jlerinly Caun FRAP 4

FRAP (uM) = [(0 - 4min"As93 nm of test sample)/(0 - 4min”Asq; nm of standard)]
x FRAP value of standard i.e. 2

KA 13S5(2-V) 5 (1-V)odsanll b mitil) (il (Key :FRAP WA @ilii-2 3-1-V

(6-V) (5-V)
A g aal) il pall dpaliaia¥) il :(1-V)J g
N° C (nM) Lal La2 La3
01 50 0.343 0315 0.246
02 100 0.381 0.401 ] 0.331
03 150 0.39 0.461 0.395
04 200 0.398 0.514| 0.459
05 250 0.42 0.538| 0.517
06 300 0.447 0.584 | 0.593
07 350 0.464 0.646 | 0.665
08 400 0.476 0.654 | 0.685
09 450 0.493 0.663 | 0.762
10 500 0.52 0.765 0.84
g pdal) Gl Hall FRAP dagd geilii :(2-V)J 92

N° C (nM) Lal La2 La3
01 50 3.6 4.25 2.74
02 100 2.81 2.58 2.46
03 150 2.56 1.95 232
04 200 2.36 1.59 2.08
05 250 2.11 1.45 1.98
06 300 1.95 1.32 1.76
07 350 1.92 1.20 1.88
08 400 1.88 1.20 2.04
09 450 1.67 1.10 1.97
10 500 1.77 1.05 1.90

Average 2.263 1.769 2.113

""A. S. Sherikar and M. C. Mahanthesh, J. of Pharmacognosy and Phytochemistry, (2015), 4(4), 36 - 40.
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Laglasll Adladl) Al el Juadl)

adiny ' UV-Vis Jlexinly 695 nm s sall Jolal) vie dalaall dpalaioc) (i (AEKil) jmidie
Je i) Cua Glanlsagind ) dhanlsagiud (e pla)) (& Sl 1Y) Jde Hlaal) 1
Mo™® — » Mo™ :L"gl:d\
1?4030 luas E. Giziroglu iyl (e ddyeal) 455l L) PM sl 2Ll Jal e
s dand) A8k -1-4 -1 -V
Jlexinsly @llyg Lal, La2, La3 43N LS 5all (50 - 500 mM) Sl dibise Jillas jucany o
fhleS dillae & e sSall MPJlas pass ((DMSO) amuS gélas e AL Culall
.(0.6M) HzSO4 capySll iaes Jslaa t V) Jolaall —
.(28mM)a s saal) il s Jslae 1 S Jslaall —
(AmM)  aspisa) Slanlge Jolae t B Jolaall —
PM Jslase dpandy 10121 58l DA Jallaal) alas
o Jslaall usladl 2 )0b agasg 585l Adlisall dladdl (e 10pl Y PM dslas e 3ml Capas
Laxg 4l Hla 4ad ) s el 258 w68 &5 90min 3add 95°C Hha da)s Caad Laday
(VO)eli) S (raas Jlaainly (281 Ludh 2 .695nm Aasal)l Jsb dic dpalaial) sl @ A
Uaeal (e JS3 Anall 30O dladl LLED e s ocgase ol Jbee ojliel
Jede Jeanal) dalaadl DA e (VO) el y S|
(8-V) (7-V) (Sl 1355 (3-V) Jgaall A il padli (Say :PM WA milii-2 -4-1-V

A g dal) il pall dpaliaia¥) il :(3-V)J gaa

Ne | C(uM) VC Lal La2 La3
01 50 0.042 0.095 0.013 0.032
02 100 0.076 0.101 0.029 0.043
03 150 0.118 0.142 0.061 0.046
04 200 0.176 0.176 0.075 0.069
05 250 0.213 0.211 0.099 0.093
06 300 0.255 0.243 0.134 0.173
07 350 0.310 0.319 0.168 0.181
08 400 0.351 0.330 0.212 0.189
09 450 0.395 0.341 0.237 0.230
10 500 0.446 0.378 0.289 0.241

"P. Prieto, M. Pineda and M. Aguilar, Anal. Biochem, (1999), 269, 337-341.
g, Giziroglu, M. Aygiin, C. Sarikurkcu, D. Kazar, N. Orhan, E. Firinci, H. C. Soyleyici and C. Gokcen,
Inorganic Chemistry Communications, (2013) , 36, 199- 205.
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& rease b LS Sl paeal bl Jaid) sy oSy Jeaall & Dl 2l DA e
Pl Aabaal) = Gsin) (S 4305 (8 -V) A
Absorbance = 0.00089 ascorbic acid (uM) + 0.001

JSil)l & (WMEAA/mI)sas g (A8 385l Glua oSy Aalaall 028 DA (e A se ilill
.(9-V)

= VC
0.5 1 R?=0.99

Abs(nm)

0.0 ¥+r—"—1F—"rT—+—r—+1r+r+"T""T"—"T7""—"T"
0 50 100 150 200 250 300 350 400 450 500 550
C(uM)

s8] Gaeal il adal 1(7-V)JSd

280 218.04

4D 212,58

210 ?

265 202.40

260

255

250 : | /
V(. |

al | a? | a3

duwgpaal) @l all (UMEAA/mI ) 3aags (AlSal) 383l 1(8-V) I8
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: LSl aliaal) Alladl) -2 -V

A% -1-2-V

Lal) Gl e SN dgpa e 2 geiae My Ay geanl) LSl ddde i sad el yal (e 2aal)
Ayl sl 8 Aaall Gluhyall adiee Cadial S lgiba o Jledll 50 cadl Gyl i
MBS (e Adline g sl e Aygumall GliSall gl Adladl A s o

cho o daphll 8 55 alsi e 2000 Jsa gt SLEY) dely GlES 4 LSl
DAY elsel) dpns Glans lpmnd (Alsad) candi Ledals o el WSl e Y1 350
Jaati ogd Mlly ladly lall aulid) iudad) adlall sliall (& Liad aalgiiy sasas ada
sl mhan e (il dAaal¥) 8 2algn of oS LS )ty daslall (e ddlide cilas
S Ll el Lowaly &y J3al) dial) s olsaally L) die olaaY dglall daal)
oy () Sy Aigila o Aygeac Ay S W sae Ll alaall Al Al Aalal 4yyeas 38y

o2l LSl gl L Lad ool s 315 o)l Fmge S e ) laias) Al
Staphylococcus eureus (25923) , Pseudomonas aeruginosa (27853), Escherichia coli (25922).

daad) Ay 22V

Al gl s Gaaail) 13 Gat)

@iim e 8 20ml sa3me laS 4ie St (ghsllall Jangl) L3 dny 250 Jaagl) yadand -
Ghsl alad i Agsha)ll ABY (il (8 20min 3aa) Cadatl Adens agii 5 uilatie S
30 min 53l 120 °C 8)))a dayd b lexaa g il

o et B LI e dads L 25Kl GBledd) jumay tugSiall Blaall jpaad -

Cileai ay e Byanal) (i qile 8 (S ¢ oaslniill olad) e 10ml (goma LR gl

L37°C a3 & 15 min s2a Caugaill Clal) JA3 g5kl Jaussl

L) () ) yuall B ge il dsa s (B Lasd o Cumy LW £ s asicbigSaal) Aoy -

Clo 8 dnas o584 e plas (55 shlal) Jan s (pdendy Ll 8 (S5 elly iy sall 3L i)
sl e LSl g )55 a8 e 5 s
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Laglasll Adladl) Al el Juadl)

Eol Jans o LiSil (e Aune a8 S 3 Lany (puaal) Adee 5 5AY) B igpaal) -
ol Y Jliy dllds Wl Leaiad o3 A mad 5 (5 e pal A Jlenial 35hadll o2 4 2y
37°C 5 m Ay A 24h 52 Aslia Guaatg s sl (358 G Al Gy il pally Jmall S el
LSl aliaal) Adladl) jLad) milii-3 -2 -V
(@-V)Jsaad) b il aal el oK.

b fl) il gy Jgaa (4 -V) Joa

Staphylococcus Pseudomonas Escherichia
eureus aeruginosa Coli
- - - La,
- - - La,
- - - La;

el Ag8la -3 -V

ol LS LSl saliadl) A dladl) 1385 50080 $aliadl) ddladl) Ay 3 lgle Jomnall Julas (S
5SS alaal) Aladl) -1 -3 -V

e sk s Jaydiil) A o Jsill Sy Appaill e Uad] dgan 8y lele Juana) milill DA (e
CSally Lanlia oSy 3008 3alime Aglled Gl LSHall ppen IS (Wl aan 3 S5
La2<Lal<La3 : Ll Lyl dyliadl ali (e agaiip OIS Cun (Janiasall 2 yall

A yal) ¢ UadSU Gy 29 PM Aipla 8 Adiadl) dali (e catisale) lilaws LS

PAg el Gl Aflesll all 8 bl ) 3gmy il les

Ll Baliaal) Adladl) -2 -3 -V

o3¢) Aafie yllad Led Lud LAl pan o s (4-V)Jsaall 3 daa sall gl (DA (g

L LS el 53] Ao slia Ll it ey Layloaly L 3 LyaS) (e g 15830
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1A
AN LSyl jpant Jeal) 138 DA G
(ALD) 2N Judles Jusé 5 —4
(LT ) Jb S [sina) (bl Jaiy §-4)] S —4 ¢4
(Li2) O Juid S [ gina) (Cpaleadln Juidg51 -4)] S 4,4
(L3O Jid U [ iaa) (ol Jdg3l -4)] S 4 4
[(Lal) S Jid A [l (Cpadsadls Jids § -4)] S —'4 4
A(La2) e Jub AU [ il (cpaledle Juid o)) -4)] Al 4.4
(La3)oly) Jud S [l (cpaladls (g3l -4)] S5 4 4
.(CuLal, CuLa2, CuLa3) 4y cand ol caldidial (ulaall cilagea -

Adipall 42V (IR 6l peal) ind A1 Aalic V) Zadal) 5yl lpampdidy Liad Al Alsyal) 3

Ol dalizall (gl il cadall Laill (AE (g paiall Judadll (UV-Vis dsdiall (34
e gasel Unlgdl) §.C-SM ALSY dildaay 48 el ABLA L) 2 gila s ,SIGRMN 'H RMN'3C ()50 <005
AUl Lol 3 lpasdli (Say Apand il Al jall ((CV)dsslal)

oary o) e Ja L) G55 Aiyal co)peall nd And) Jlamtinly e syl Julatl) —
Oo V) Ayl & JEY) Wyl cepal ) dlage e JEY1 die Sy g AT sedas Caillasl)
G Aisall Aajall 3 ((C=N) ) (C=0) (e JEY) Al dlajadl A& (N=N) I (NHy)
calide & (N=N) )Y deganay LlaaY) e @l @y WS (CH-NH) ) (C=N) (e Jly]!
nor s x> SN JEN gl & Al dag pSY) eVERY) SIS (lS )
oY) Ao sana (s5ie e Gualal)

SESI Qalaill 1385 50 Sl (g nll (g95il) Jalaill Jlainly SIS Jllail) 230 PA e =
Ll 10.49, 10.50, 10.51 ppm s ALD Syall lla 11.51ppm el xic (OH) diudasll Laadls
Sl Al 7.19 - 8.19 ppm Jlaall & (H ar) Hseds <X il e Lal La2 La3 GlSall
.Lal La2 La3 3l cilS jall Alln6.48 - 7.84 ppmdlaall 3 )¢k ALD

LS el Ll 10.37 ppm dadll xie Ciels Al (COH) Atk sl A sanall ALD Spall e Gl
Sle @iy Lal S5all €6.00 ppm 3s3s b Cujels Al (NH) Laiala gl de genlls Lal La2, La3
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A Sa b ?"i e AN e gaa e ligiag A La2 La3 Syl 45l 32a) (CH al)
Sl & lals 190.77 ppm deil) vie ALD S pall Bapal¥) Ao gendlly (alad) g)Sl sl
die (C=N) adY) A sana g lay) o Aaslll A5 de ganally Galal) (508l sela LS yal)
sl e Lal La2 La3 &A1 4] LS 51 41.88, 41.37, 41.36 ppmasll
Clging )l 1ax3620, 618, 632 g/mol Adsall JKU i3 Lal La2 La3 G dyiwaY) Syl
) b <A dalld) cldasall JS el e 621, 619, 633 adl) xie [M]7 oa¥) Jia
) Hliiall LS Hall dikasll
@Al skl i sels (il Gl # L Gigas il GLSall s3ed Ailias s oS Al —
b Adsudl) deganall sauSl palall gl ~L5 Jie oAl L)) Asge e JEY) de Sl
Analy) Aaka gl e lajl palall gull ~ L3l Adaade Say LS (1420 mV/ECS S 1100) Jladl)
Cape 38 93V Ao sean g lajly paladl gl duually W (<1100 mV/ECS ) -1000) Jlaal 3
& clsull =LY Gllee ) ALYl 5 (-500 mV/ECS () -250) dlaadl 8 el AN
sl 8 Claiill G g al ) Alaje e JEN) die (ga] seds s il e clid) Cigaa
Aaiis A g SV ALK lads dlldial) e Ju Claiad) G5 Al bl i Lalall )
irall JI5 Al aliaal) Dl ey e sag Gasally LS
Adladlly 520830 Babiaall Aladll uaaslidd (pily damglond) Alladl) Audyny Ll s iV Rls ) b g
Gl and LSl saliadll
.DPPH, TPTZ, PM : a5 (ph &b e Lind s 8 Ladic) 5auSOU saliadl) 4kl —
O Gy 4t Jmil J (Comalif) oampal) CiSpall Balina s Aoyl i) colS Cua
tsts WSl e gl G e liudyn A badie ) LSl saliad) 3kl -
AN c-allﬂ\ <ilS, Staphylococcus eureus, Pseudomonas aeruginosa, Escherichia coli.
Aoniiarl) el nany e (a1 Glah )y it ol caag Ay 3k 23 Ayl o3 () Al
Al yd XS Ay all lpalsa A3 aplie das dagyd iy (@AY AJEY) alad) o))
Al il aca Adladll Ll da gl gl Leidlad
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ABSTRACT

Three new azoimine ligands, namebys[5-phenylazo-2-hydroxybenzaldehyde]*“ddminophenyl ethdd),
bis[5-phenylazo-2-hydroxy benzaldehyde]“ddminophenyl methan€2), bis[5-phenylazo-2-hydroxybenz
aldehyde]-4,4diiminophenyl ethané3) and their reduced imine form bis[5-phenylazo-2oxgbenz
aldehyde]-4,4diaminophenyl ethé4), bis[5-phenylazo-2-hydroxybenzaldehyde]~tidminophenylmethane
(5), bis[5-phenylazo-2-hydroxybenzaldehyde]~tidminophenylethang€6) were synthesized by reducing the
imine groups of the azoimingl-3) with Sodium borohydride. The azoimifie3) and their reduced form4{6)
were characterized using elemental analyses, IRVisible spectroscopyH NMR,**C NMR and masspectra

Keywords: Azo dyes, Schiff base, Amines, Uv-visible.

INTRODUCTION

Azo compounds are very important molecules and latracted much attention in both academic andiegpl
research [1-3]. These compounds are key chromopharehe chemical industry as dyes and pigmentsd fo
additives, indicators, radical reaction initiat@nsd therapeutic agents  [4-6]. The spectral gnttgs of azo dyes
depend on the nature of both the azo and the eaupbmponents. For example, azometine compoundshvitaive
some interesting structural properties and usesbeaprepared by coupling of azo and methine grdidp40].
Furthermore, considerable attentions have been foaithe study of azo-azomethine dyes containingrdwyd
groups in recent years due to their metabolites@tie, carcinogenic, and mutagenic [11-14]. Thesmpounds
have the ability to form different type of intrandhintermolecular hydrogen bond and intramolecptaton transfer
between their nitrogen atoms. This tautomerizatan be induced either by light, heat or the soljébt-19].
Herein, new azo (1-3) were prepared of 5-phenyxhydroxybenzaldehyde with 4(diaminodiphenyl)
derivatives and their reduced form (4-6) were pregay reducing the imine groups of the azoiming)With
Sodium borohydride.

EXPERIMENTAL SECTION
1.1.Material and methods
All reactions were monitored by thin-layer chrongaphy and experiments were repeated at leastpiicates.

The chemicals used for the synthesis were of a@nalyieagent grade and was used without furthefigation. The
solvents were of spectroscopic graldespectra were recorded on a Shimadzu 8000S HiéRtmphotometer using
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KBr pellets. Nuclear Magnetic Resonanc¢el NMR, *C NMR) spectra were recorded on a Bruker (ARX-500)
spectrometer (400 MHz) in DMS@s: The mass spectra were recorded on Os_MSMS_20Ckcquisition SW
6200 series TOF/6500, Version series Q-TOF B.OBB125.1) mass spectrometer. The electronic spectra
obtained using Unicam Spectrophotometer. Elemeatiddon, nitrogen and hydrogen analyses were pegitbnmith

a Leco CHNS-932 analyzer.

1.2.Synthesis and Characterization

1.2.1. Synthesis 05-phenylazo-2-hydroxybenzaldehyde (ALD)

The 5-phenylazo-2-hydroxybenzaldehyde was syntbdsimsing the known coupling methods [20].Yellowidol
yield 63.09 %, mp 12€. IR (KBr, cm%): 3100-3300 (OH), 3040 (C-H, aromatic), 1664 (C=@%70 (C=C,
aromatic), 1478 (N=N), 1380, 1284 (C-0), 1155 (G-682."H NMR( 400 MHz, (CR),S0):8 = 11.51 (s, H-10),
10.37 (s, H-9), 8.19 (d, J = 2.4 Hz, H-3), 8.10, @ 2.6, 8.8 Hz, H-2), 7.86 (m, 2H, H-4, H-8%& (m, 3H, H-5,
H-6, H-7), 7.20 (d, J = 8.8 Hz, H-1’C NMR (400 MHz, (CR),SO): & = 118.19, 122.14, 122.39, 123.51, 129.22,
129.51, 130.92, 144.57, 151.63, 163.08, 190.35n&mal analysis calcd (%) For (8:§0,N,): C 69.02, H 4.46, N
12.38, found: C 68.76, H 4.63 and N 12.29

1.2.2. General procedure for synthesis of azoimingands (1-3)

Three ligands (1-3) were prepared by refluxing@D{mol) of 5-phenylazo-2- hydroxybenzaldehyde w005
mol) of 4,4(diaminodiphenyl) derivatives in 100 mL of absel@thanol for 1 h. pure compound was obtained as
yellow precipitate by cooling the reaction mix@uo room temperature. The precipitate was filterdnd washed
with absolute ethanol and dry in desiccators.

Bis[5-phenylazo-2-hydroxybenzaldehyde]-4/4diiminophenyl ether (1)

Yellow — Orange solid, yield 93.18 %, mp 288 IR (KBr, cm'): 3415 (OH), 3055 (C-H, aromatic), 2918 (C-H,
aliphatic), 2846, 1618 (C=N), 1573 (C=C, aromatith00 (N=N), 1349, 1272 (C-0), 1194 (C-N), 838, 686
Elemental analysis calcd (%) Fors(8,60sNg): C 74.01, H 4.58, N 13.63, found: C 73.58, H 4abtl N 13.45.

Bis[5-phenylazo-2-hydroxybenzaldehyde]-4/4diiminophenyl methane (2)

Orange Solid, yield 94.27 %, mp > 2&D. IR (KBr, cm'): 3424 (OH), 3034 (C-H, aromatic), 2918 (C-H, khfic),
2852, 1617 (C=N), 1569 (C=C, aromatic), 1495(N=DN853, 1280 (C-O), 1188 (C-N), 832, 683. Elementallesis
calcd (%) For (GgH30O.Ng): C 76.20, H 4.92, N 13.67, found: C 76.06, H 4284 N 13.38.

Bis[5-phenylazo-2-hydroxybenzaldehyde]-4/4diiminophenyl ethane (3)

Orange - Yellow solid, yield 90.73 %, mp > 2@D IR ( KBr, cm®) : 3418 (OH), 3022 (C-H, aromatic), 2919 (C-H,
aliphatic), 2854, 1618 (C=N), 1572 (C=C, aromatit#90(N=N), 1351, 1281 (C-O), 1187 (C-N), 830, 680
Elemental analysis calcd (%) For,83,0,Ng): C 76.41, H 5.13, N 13.37, found: C 76.01, H 4a8d N 13.44.

1.3. General procedure for synthesis of the reduderm (4-6)

The reduce form (4-6) where as follow (0.001 madf the azoimine ligands (1-3) were dissolved in 100
absolute ethanol and then 0.075g (0.002 mol) ofuBedorohydride, was added. The mixture was stisetbom
temperature for 72h and the solvent was removettayy evaporation to dryness. The solid was diezbln about
150 mL of distilled water, and extracted with 3xBQ portions of CHG. The CHC} layer was dried by standing
with ~ 40g of anhydrous sodium sulfate powder foowt 30 min, filtered and the CHCiemoved by rotary
evaporation. The isolated brown-yellow powder wasesl in desiccators.

Bis[5-phenylazo-2-hydroxybenzaldehyde]-4/4diaminophenyl ether (4)

Brown Solid, yield 83.80 %, mp 185. IR (KBr, cm'): 3436 (OH), 3284 (N-H), 3033 (C-H, aromatic922 (C-H,
aliphatic), 2857, 1594 (C=C, aromatic), 1506 (N=}51(C-0O), 830, 683H NMR( 400 MHz, (CD),S0):5 =
10.49(s, H-10), 7.84 ( br s, H-3), 7.76 (d, J =H# H-4, H-8), 7.69 (d, J = 8.7 Hz, H-2), 7.51, @Hl, H-5, H-6, H-
7), 7.00 (d, J = 8.6 Hz, H-1), 6.69 (m, J = 8.7 HZ1 2, H-13), 6.55 (m, J = 8.8 Hz, H-11, H-14),&®r s, N-H),
4.22 (br s, 2H, H-9)C NMR (400 MHz, (CR),S0): & = 158.83, 152.29, 148.43, 145.17, 130.38, 129129,15,
123.20, 122.93, 122.04, 119.05, 115.35, 113.00l-TEF MSMS m/z (%){M]* = 621 molecular ion peak is not
observed, but 305.15 [I\?ﬁ [CeH~N=NH-GH;OH-CH~NH,~CsHs]. Elemental analysis calcd (%) For
(CsgH3203Ng): C 73.53, H 5.20, N 13.54, found: C 73.17, HGahd N 13.42.

Bis[5-phenylazo-2-hydroxybenzaldehyde]-4/4diaminophenyl methane (5)

Yellow Solid, yield 88.44 %, mp 156.IR (KBr, cm®): 3420 (OH), 3268 (N-H), 3034 (C-H, aromatic), BAC-H,
aliphatic), 2857, 1591 (C=C, aromatic), 1508 (N=R}58(C-0), 769, 691'*H NMR( 400 MHz, (CD),S0):6 =
10.51 (s, H-10), 7.82 (s, H-3), 7.76 (d, J = 7.2 H#4, H-8), 7.67 (dd, J = 2, 8.5 Hz, H-2), 7.50, @H, H-5, H-6,
H-7), 6.99 (d, J = 8.6 Hz, H-1), 6.85 (d, J = B8 H-12, H-13), 6.50 (d, J = 8.1 Hz, H-11, H-18)98 (m, N-H),
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4.22 (s, 2H, H-9), 3.57 (s, H-R¥C NMR (400 MHz, (CR),SO): & = 158.58, 151.88, 146.48, 144.88, 130.10,
129.20, 129.06, 128.82, 127.04, 123.07, 122.55,8121115.14, 111.96. ESI-TOF MSMS m/z (%): [M] 619
molecular ion peak is not observed, but 305.15f¥TsH.~N=NH-CGH;OH-CH~NH,—CsHs]. Elemental analysis
calcd (%) For (GHs40.Ng): C 75.71, H 5.54, N 13.58, found: C 75.45, H 5288 N 13.35.

9H
o
3 R
, o Reflux, 1h
/N OH +
6 ) " EtOH
N
— HoN NH>
5 4 A
R
H
H
\ /
C=—N N—cC
N OH HO N
@— 7 \\@
. N
(1):R=0,
(2) R= CHZ’
(3): R= CH,CH, NaBH,, RT, 72h
EtOH
13
14 R
H H HoH
\ 12 / /
H—Cc—N 4 N—C—H
5 9
7 8
N OH HO N
// 10 \\
6 N > 1 N
5 4
(4:R=0

Fig. 1 Synthesized azo ligands dyes (1 - 6)

Bis[5-phenylazo-2-hydroxybenzaldehyde]-4/4diaminophenyl ethane (6)

Yellow Solid, yield 86.15 %, mp 19€. IR (KBr, cm'): 3432 (OH), 3285(N-H), 3032 (C-H, aromatic), 2qC4H,
aliphatic), 1586 (C=C, aromatic), 15022 (N=N), 1g26), 832, 684'H NMR( 400 MHz, (CR),S0):5 = 10.50 (

br s, H-10), 7.82 (s, H-3), 7.76 (d, J = 7.6 H&4;4, H-8), 7.68 (d d, J = 2.3, 8.6 Hz, H-2), 7.48 BH, H-5, H-6, H-
7), 7.00 (d, J = 8.6 Hz, H-1), 6.88 (d, J = 8.3 Hz12, H-13), 6.50 (d, J = 8.4 Hz, H-11, H-14),&(br s, N-H),
4.23 (s, 2H, H-9), 2.58 (s, 2H, H-RYC NMR (400 MHz, (CR),S0):5 = 158.66, 152.09, 146.66, 145.15, 130.35,
129.28, 129.15, 128.73, 127.26, 123.33, 122.69,0222115.34, 112.14. ESI-TOF MSMS m/z (%): [M] 633
molecular ion peak is not observed, but 305.15{¥TsH,~N=NH-CGH;OH-CH~NH,—CsHs]. Elemental analysis
calcd (%) For (GoH360:Ng): C 75.93, H 5.73, N 13.28, found: C 75.55, H26ahd N 13.02.

RESULTS AND DISCUSSION
Treatment of 5- phenylazo -2- hydroxybenzaldehyfeDY) with 4,4'(diaminodiphenyl) derivatives in refluxing

ethanol afforded the new azoimine ligand (1-3) igood yield (Fig 1). Pure products were charazgerby IR, Uv-
visble spectroscopy and elemental analyses. Thgs@io compounds can act as tetradenta®, lnd pentadentate
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N,Os ligands. There new azo ligands (4-6) can be olddiyeredcuing the imine groups of the azoiminerdgm (1-
3) with with Sodium borohydride. The azoimine (L&hd their reduced form (4-6) were characterizeshqu
elemental analyses, IR, Uv-visble spectroscdgyNMR, **C NMR and mass spectra.

2.1. FT-IR

The vibration bands with the wave numbers 3415438218, 3436, 3420 and 3432 ¢rare assigned to (O—H)
vibration mode. The N-H bond was observed at 33288 and 328%or the azoimine ligands (1-3). 2900 - 3055(C—
H aliphatic, C—H aromatic); 1573, 1569, 1572, 158891 and 1586 cth(C=C) and 1272, 1280, 1281, 1251, 1258
and 1226 cit (C—-O) were observed for compounds (1-6), respalgtiThe C=N bond was observed at 1618, 1617
and 1618 crt the azoimine ligands (1-3).The N=N bond was obegat 1500, 1495, 1490, 1506, 1508 and 1522
cn* for compounds (1-6) respectively. The stretchiegjiiency observed at 2846—2897 tm compounds (1-6)
showed the presence of O—H- indamolecular hydrogen bonds [21, 22]. The resalésgiven in Table 1.

2.2.'H NMR and *C NMR

The OH protons were observed as singlets at 10@9,1 and 10.50 ppm for the ligands (1-3). Thenghprotons
were observed as singlets | the range at 6.55 —T/8d imine protons were found as singlets at pP&. The
azomethine protons were (which proton) observedimglets around 4.22. The singlet of the R—H prstemas
observed at 3.57, 2.58 ppm for compoundm@3, respectively. Thé’C-NMR spectra of compounds 1a8d3
have 13, 14 and 14 signals, respectively.

2.3. MS

In the mass spectrum, the m/z 620, 618 and 63beassigned to the molecular ions &hd the peaks at m/z 621,
619 and 633 to the [M + TJions for the ligands |, 2 and 3, respectively [ZBle most intense peaks at 305 [M +
2]*2, for the ligands (1-3) is assigned togfz—-N=NH-CH;OH—-CH—~NH,—CsH:] fragment.

2.4. UV-Vis

The electronic spectra of all synthesized compousr@gsmeasured (in the range of 200—900 nm) in sblve
DMF, at room temperature (Fig 2). The UV-vis absorp spectra of ALD and compounds (1-6) show two
bands in the range 338 - 358 nm and 452 Tine results are given ifTable1l).Which are assigned to-# =*
andr — z* electronic transition of azo—aromatic chromophofehe aromatic ring and intramolecular charge
transfer interactiofi24].

[
o
-

[ %] (]
o =]
[
[T ]

Absorbance
= =]
in =] i
—
I
[

\‘k__

300 35D 400 450 500 550 G600 850 TOO

Wawelength{nmj}

Fig. 2: Absorption spectra of ALD and azo ligandslyes (1-6) in DMF

Table 01: Tentative assignments of some selected (RBr, cm™) and UV-Vis data of the prepared azo ligands

compounds | v(N=N) | v(C=C, ar) | v(C=N) | v(C=0) | v(C-H, ar) | v(N-H) | A max(nm)
ALD 1478 1570 - 1664 3040 - 342, 458
1 1500 1573 1618 - 3055 - 344
2 1495 1569 1617 - 3034 - 338
3 1490 1572 1618 - 3022 - 343
4 1506 1594 - - 3033 3284 358
5 1508 1591 - - 3034 3268 357
6 1522 1586 - - 3032 3285 356
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CONCLUSION

In this research work, we have prepared three newindne ligands, namelybis[5-phenylazo-2-
hydroxybenzaldehyde]-44liiminophenyl ether (1), bis[5-phenylazo-2-hydroxybenzaldehyde]4,4
diiminophenyl methane(2), bis[5-phenylazo-2-hydroxybenzaldehyde]:4idminophenyl ethane(3) and their
reduced imine form bis[5-phenylazo-2-hydroxybenzaldehyde]‘ddfaminophenyl ethef4), bis[5-phenylazo-
2-hydroxybenzaldehyde]-4;diaminophenyl methane (5), bis[5-phenylazo-2-hydroxybenzaldehyde]:4,4
diaminophenykthang(6).

All synthesized compounagere characterized using elemental analyses, IRjishle spectroscopyH NMR, *C
NMR and mass spectra.
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diiminodiphenyl ether and itsamine derivative
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ABSTRACT: The azoimine ligand, bis [5-phenylazo-2- ydroxybenzaldehyde] -4, 4'-
diaminophenyl ether (2) was synthesized by reducing the imine group of the azoimine form big[5-
phenylazo-2- ydroxybenzaldehyde] -4,4'-diiminophenyl ether (1), conducted by the
condensation of 5-phenylazo-2-hydroxybenzaldehyde and 4.,4'(diamino-diphenyl) ether. The
compounds (1) and (2) were characterized using elemental analyses, IR, UV-Vis spectroscopy, *H
NMR, C NMR and mass spectra. The electrochemical study has been investigated by cyclic
voltammetry technique.

KEYWORDS: Azo ligands, Reduction, Oxidation, Scan rate, Cyclic voltammetry.

RESUME : Le ligand azoimimine, bis [5-phenylazo-2- ydroxybenzaldehyde] -4,4'-
diaminophenyl ether (2) a été synthétisé par réduction du groupe imine de sa forme azoimine [5-
phenylazo-2- ydroxybenzaldehyde] -4, 4'-diiminophenyl ether (1). Elle est réalisée par
condensation de 5-phenylazo-2-hydroxybenzaldehyde et 4,4'(diamino-diphenyl) ether. Les
composes (1) et (2) ont été caractérisés par : analyse élémentaire, IR, spectroscopie UV-vis,
RMN H, RMN *3C et spectrométrie de masse. L'étude éectrochimique a été faite par la
technique de voltammétrie cyclique.

MOTSCLES: Ligands Azo, Réduction, Oxydation, Vitesse de balayage, Voltamétrie Cyclique.

1. Introduction

Azo Schiff bases are commonly synthesized by coupling a diazonium reagent with an
aromatic aldehyde to form an azo aldehyde [1, 2]. Aromatic azo compounds are widely used in
various fields. For example, the azo compounds are used as organic dyes [3].Besides their use as
dyes, showed antibacteria and antifungal activities [4-6]. In additon, Schiff bases are well known to
have biological activites such as antibacterial [7-9] and herbicidal activities [10]. Schiff bases are
used extensively as ligands in coordination chemistry [11, 12]. They have thermochromic and
photochromic properties in their solid state they are also used the catalytic reactions, there are
relatively few studies on the electrochemical behavior of imines or Schiff bases in aprotic media, a
different mechanism was proposed in non-aqueous media where hydrolysis does not pose problems.
In Schiff bases, the reduction potential is dependent on the size of the aromatic groups on either side
of the —-C=N- group, the types of substituent attached to the aromatic ring intra-molecular hydrogen
bonds, It has also been claimed that the presence of electron withdrawing groups and hydrogen
bonding facilitate the reduction. Schiff base ligands consist of a variety of substituents with
different electron-donating and electron-withdrawing groups, and therefore may have interesting
electrochemical properties[13].
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In the present study, the Schiff base (1) and its amine derivative (2) were synthesized and
investigated by elemental analysis, FT-IR, UV-Vis, *H NMR, **C NMR and mass spectra in order
to study their electrochemical properties in organic medium DMF- BusNPFs 10°M on a platinum
support (diameter 2mm).

@)

2

Figure1: Synthesized compounds1 and 2

2. Experimental:
2.1. Syntheses of the ligands. These compounds were prepared in a similar manner as previously
described by Salem et al. [14].

2.1.1. Bis[5-phenylazo-2-hydr oxybenzaldehyde]-4, 4’-diiminophenyl ether (1)

Yellow — Orange solid, yield 93.18 %, mp 256 °C. IR (KBr, cm-1): 3415 (OH), 3055 (C-H,
aromatic), 2918 (C-H, aliphatic), 2846, 1618 (C=N), 1573 (C=C, aromatic), 1500 (N=N), 1349,
1272 (C-0), 1194 (C-N), 838, 686. Elemental analysis calcd (%) For (CssH2s03Ng): C 74.01, H
4,58, N 13.63, found: C 73.58, H 4.51 and N 13.45.

2.1.2. Bis [5-phenylazo-2-hydr oxybenzaldehyde]-4, 4’-diaminophenyl ether (2)

Brown Solid, yield 83.80 %, mp 185°C. IR (KBr, cm-1): 3436 (OH), 3284 (N-H), 3033 (C-H,
aromatic), 2922 (C-H, aiphatic), 2857, 1594 (C=C, aromatic), 1506 (N=N), 1251(C-0), 830, 683.
Elementa analysis calcd (%) For (CsgH3203Ng): C 73.53, H 5.20, N 13.54, found: Cc73.17,H
5.53 and N 13.42. 'H NMR( 400 MHz, (CD3)2S0): & = 10.49(s, H-10), 7.84 ( br s, H-3), 7.76 (d, J
= 7.6 Hz, H-4, H-8), 7.69 (d, J= 8.7 Hz, H-2), 7.51 (m, 3H, H-5, H-6, H-7), 7.00 (d, J= 8.6 Hz, H-
1), 6.69 (m, J=8.7 Hz, H-12, H-13), 6.55 (m, J= 8.8 Hz, H-11, H-14), 5.98 (br s, N-H), 4.22 (br s,
2H, H-9). 3c NMR (400 MHz, (CD3)2S0): 6 = 158.83, 152.29, 148.43, 145.17, 130.38, 129.29,
127.15, 123.20, 122.93, 122.04, 119.05, 115.35, 113.00. MS m/z (%): [M] © = 621, [M+nH] = 621,
622, 623.

The*H NMR and M'S spectrums of ligand (2) areillustrated in Figs 2, 3 and 4.
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Figure4: M S spectrum of ligand (2)
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3. Electrochemical studies

Electrochemica experiments were carried out using a potentiostat type voltalab 32. All
experiments were carried out in DMF. Cyclic voltammograms were recorded using an individual
cell of 25 ml with a conventional three-electrode system in DMF containing 10 M BusNPFs. The
electrodes were polished by diamond paste and rinsed copiously by acetone and then by DMF.
Working electrode was a disc of platinum (diameter 2 mm) while the counter electrode was a
platinum wire, and the reference electrode was a saturated calomel electrode (SCE). The
experiments were carried out under a moisture free nitrogen atmosphere. Cyclic voltammetry was
measured for a DMF solution of compounds 1 and 2 (10° M) at scan rates equal to 10; 25; 50; and
100 mV.s* (Figures 5 and 6).
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Figure5: Cyclic voltammogram of a 10° M solution of ligand1 in DMF. Bu,NPF10'M
at 100 mVs® (10rings)
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Figure 6: Cyclic Voltammogram of a 10° M solution of ligand2 in DMF. Bu,;NPF¢10™*M
at 100 mVs™ (10 rings)
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3.1 Resultsand discussion

The reduction and oxidation properties of Azo ligands dyes (1, 2) were investigated by
cyclic voltammetry at a scan rate of 100 mV s™. It can also illustrate an example of Figs. 5, 6. One
cathodic peak was observed for (2) and two peaks for compound (1). Since the —N=N- group
(al compounds) is more susceptible to reduction. Than the —-C=N-, the -\N=N- group is reduced at
less negative potential than the —-C=N group [15], appeared at -500, -250 mV/SCE, respectively,
which was thought to belong to the reduction of the N=N group.
A new reduction peak, which was thought to belong to the reduction of the N=C group,
appeared at —1010 mV/SCE on the cyclic voltammetry curve for compound (1). Anodic peak
was observed for compounds (1, 2), appeared at 1250, 1330 mV/SCE, which was thought to
belong to the oxidation of the O-H group [16]. Second anodic peak was observed, appeared at
760, 850 mV/SCE is attributed to the re-oxidation of azo group -N=N- introduced in its
reduction, Two Anodic peak was observed Appeared at 300 mV/SCE for compound (2) which
was thought to belong to the oxidation of the N-H group. Electrochemical data of these
compounds are given in Tablel. The observation of this table can be seen on the one hand the
potential movement of the cathodic and anodic peaks, Take for example, the change in oxidation
potential of the O-H group of (1) and (2) between 1250 to 1330 mV/SCE. The change in reduction
potential of the -N=N- group of compounds (1, 2) between -250 to -500 mV/SCE.

Table 1: Peak potential values of a10° M solution of (1) and (2) in DMF. BusNPF¢ 10'M
Scan rate=100m V s*

Dye | Compound Oxidation Reduction
Epa (mV/SCE) | Epc (mV/SCE) | Epa (mV/SCE) | Epc (mV/SCE)
760 / / -500
1 Cag Hzg O3Ng 1250 / / -1010
300 / / -250
2 CasH3203Ne 850 / / /
1330 / / /

3.2 Effect of scan rate

Effect of scan rate (Figure 7) was studied by placing 10°M of compounds (1, 2) and was realized in
organic medium DMF.Bu;NPFg 10* M in an eectrochemical cell. It was studied by varying the
scan rate from 10mVs?, 25mVs?, 50mVs! and 100mVs?, Behavior of ligand (1) has been
summarized in table 2 and Figure 8.
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Figure 7: Cyclic voltammogram for the different scan rate of ligand (1)
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Table 2: Electrochemical data for the reduction of ligand (1) in DM F.BusNPFg 10°*M

v (mVs?) v’ Logv Epc | pc
10 3.16 01 -960 - 0.003
25 05 14 -965 -0.0055
50 7.07 1.7 -980 -0.007
100 10 02 -1010 -0.0095
-0.002 4‘ 4‘
9604 =
-0.003 \

.
-0.004 -970 4
-0.005 .

-980 .
-0.006

I(mA)
E(mV)

-0.007 4 -990 4

-0.008
-1000 4

-0.009

-1010 4
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»
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By

Figure8: Ipa=f (v%) and Epa=f (logv) of a 10°M solution of ligand1
in DMF. Bu,NPFs 10'M at 10, 25, 50, 100 mV's™

The study of the variation of peak cathodic to support the conclusion that:

1. Inthe case (1) the study of the variation of peak cathodic to conclude allows the intensity of
the peak current is proportional to the root of the scan rate is a straight line of slope equal to
zero, on the other hand, the variation of the potential peak according to the decimal
logarithm of the scan rate curve concavity facing the axis of rate, confirmed that the system
issemi rapid governed by diffusion.

2. Inthe case (2) the study of the variation of peak cathodic to conclude allows the intensity of
the peak current is proportional to the root of the scan rate curve concavity facing the axis of
Speed therefore there is charge transfer associated with chemical reaction.

4. Conclusion

The electrochemical properties of azo ligands (1, 2) were investigated by cyclic
voltammetry, the effect of scan rate, showed the system is semi rapid governed by diffusion
controlled reduction process (1) and there is charge transfer associated with chemical reaction
controlled reduction process (2).
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