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Abstract

Five novel nitrones drived from 4,444~ -tetrakis nitro cupper phthalocyanine have been prepared by the
treatment of 4,44 4 -tetrakis n-hydroxylamine cupper phthalocyanine with benzaldehyde derivatives, These
compounds have been characterized by FT-IR, UV-Visible, elemental analysis (C.H.N.) and 'H NMR

spectroscopy.

1. Introduction

One of the most thermally stable systems of
coordination complexes known is the metallo
phthalocyanines family®™”. Various attempts have
been made to prepare metallo phthalocyanines and its
analogues complexes with several metals such as
copper and iron®? | there is another method which
might be easier by the reaction of phthalic anhydride
or its analogues with excess of urea in presence of
ammonium chloride and ammonium molybdate
hydrate “® . The metals reported in these complexes
are cobalt, copper , chromium and iron , but up to
date platinum phthalocyanine complexes have not
been reported®® .

Metallo phthalocyanine and their analogues have
been investigated in detail for many years , especially
with regard to their properties as dyestuffs , pigments
and paints. In the last decate phthalocyanine and
metallo  phthalocyanine exhibit singular and
unconventional physical properties interesting for
applications in materials science®*. Thus, in
addition to basic research, the interest in
phthalocyanines and metallo phthalocyanines have
been recently expanding among others into applied
fields such as photovoltailes , optical data storage ,
laser dyes , liquid crystals , chemical sensors and
photosensitizers for photodynamic therapy ¢**% .
From their early discovery until the present time,
nitrones were quite versatile intermediates in organic
synthesis and have proved to be very useful tools in
the construction of structurally complex molecules,
usually allowing a high degree of
diastereocontrol®**®): for instance, they are employed
in stereoselective formation of synthetically useful
isoxazolidines by their 1,3-dipolar cycloaddition with
alkene™®. In addition, the alkylation of nitrones by
organometallic reagents has been extensively
developed and has become a reliable synthetic
procedure®’®,

They are also used in the synthesis of many-nitrogen-
containing biologically active compounds™. Also,
some nitrones have been used for the trapping and
identification of free radicals, particularly in
biological studies®??.

2.Experimental methods

2.1 General:

Melting points were uncorrected. NMR spectra were
acquired with a Bruker Ultra Shield (*H : 300 MHz)
(University of AlL-al-Bayt,Jordan). The chemical

shifts were referenced to tetra methyl silane (TMS) as
an internal standard. The elemental analysis (C.H.N.)
were performed by using Euro Vector EA3000A
(University of AL-al-Bayt,Jordan). The FT-IR spectra
were performed by using FT-IR-SHIMADZU for the
region between (400-4000) cm™. A double beam
scam 80D was used to record the UV-Visible spectra,
a concentration of 1 x 10 mole / | of the prepared
compounds in DMSO as solvent, was used with
quartz cell of 1 cm path length in the range (200-800)
nm.

2.2 Synthesis of nitrones:

General procedure:

In a 100 ml round flask, (0.01 mole) (7.021 gm) of
4,4 .4 A~ -tetrakis n-hydroxylamine cupper
phthalocyanine ( which was prepared as mention in
the literature) ®%?% and 15 ml of ethyl alcohol were
stirred and warmed to 50°C. An additional 5 ml of
solvent was added slowly to complete dissolving the
N-phthalocyanenyl hydroxylamine. Then (0.04mole)
of benzaldehyde derivatives were added to the
mixture. Then the mixture was refluxed for (4) hours,
and cooled to 0°C and kept in this temperature
overnight, the crude nitrone products were filtered off
and dried in vacuum. Then , recrystillisation of the
products was performed by using dry toluene, the
resulted pure products were in different colored
crystals. Table (1) show the melting points, colored
and yield of prepared compounds.

Table (1) Physical properties of prepared
compounds

Number Melting point (| Color | Yield
of °C)

compound

1 232-234 Yellow | 75 %
2 80-82 Brown | 72 %
3 108-110 Brown | 72 %
4 218-220 Yellow | 88 %
5 110-112 Yellow | 86 %
4,44 4 -tetrakis (benzylidene) cupper

phthalocyaninamine oxide (1)

This complex was prepared from the reaction of N-
phthalocyanenyl hydroxylamine (7.021 gm) with
benzaldehyde (4.245 gm); Yield: 7.909 gm, 75 % ;
m.p. (232-234)°c; CHN analysis for CgoHzsN1,04CU;
C 68.34; H 3.63; N 15.94 Found; C 68.24; H 3.58; N
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15.84, FT-IR spectra (KBr pellet) v(cm™) 3090 cm™
(C-H) aromatic, 2800 cm™ (C-H) aliphatic, 1604 cm™
(C=N); 1166 cm™ (N-0), 530 cm™ (Cu-N) . UV-
Visible A nm 660 nm (e 39000 Lmole™.cm™) (Q-
band), A nm 363 nm (e 27000 L.mole™.cm™) (B- band);
dn(CDCl3) 9.115 ppm(4H,s,imino group); (7.418-

7.481) ppm  (32H,m,aromatic); 4.781 ppm
(1H,5,NH(a)); 2.175 ppm (1H,s,NH(b)).
4,4 4" A -tetrakis (4,4-dimethyl amino

benzylidene) cupper phthalocyaninamine oxide (2)
This complex was prepared by reaction of N-
phthalocyanenyl hydroxylamine (7.021 gm) with 4,4-
dimethylamino benzaldehyde (5.968 gm); Yield:
8.833 gm, 72 % ; m.p. (80-82)°c; CHN analysis for
CesHssN1604Cu; C 66.57; H 4.77; N 18.27 Found; C
66.48; H 4.70; N 18.17, FT-IR spectra (KBr pellet)
v(em™) 3094 cm™ (C-H) aromatic, 2805 cm™ (C-H)
aliphatic, 1638 cm™ (C=N); 1234 cm™ (N-O), 534
cm® (Cu-N). UV-Visible A ,n 640 nm (¢ 45000
l.mole*.cm™) (Q- band), A ,n 341 nm (e 29500
l.mole™*.cm™) (B-band); 31(CDCly) 9.115
ppm(4H,s,imino  group);  (7.418-7.481) ppm
(28H,m,aromatic); 4.781 ppm (1H,s,NH(a)); 3.072
ppm (24H,s,CHs); 2.175 ppm (1H,s,NH(b)).
4,44 A~ -tetrakis (4-methoxy benzylidene) cupper
phthalocyaninamine oxide (3)

This complex was prepared through reaction of N-
phthalocyanenyl hydroxylamine (7.021 gm) with 4-
methoxy benzaldehyde (5.446 gm); Yield: 8.458 gm,
72 %; m.p. (108-110)°c; CHN analysis for
Cs4HisN1,0O5Cu; C 65.44; H 3.95; N 14.31 Found; C
65.40; H 3.88; N 14.21, FT-IR spectra (KBr pellet)
v(em™) 3098 cm™ (C-H) aromatic, 2810 cm™ (C-H)
aliphatic, 1638 cm™ (C=N); 1259 cm™ (N-O), 540
cm? (Cu-N). UV-Visible A nn 648 nm (¢ 42250
I.molet.cm™) (Q- band), A ,n 348 nm (e 28960
l.molet.cm™) (B- band); 84(CDCl;) 9.115 ppm
(4H,s,imino group); (7.418-7.481) ppm
(28H,m,aromatic); 4.781 ppm (1H,s,NH(a)); 3.072
ppm (12H,s5,0CHa); 2.175 ppm (1H,s,NH(b)).
4,44 4~ -tetrakis (4-chloro benzylidene) cupper
phthalocyaninamine oxide (4)

This complex was prepared from the reaction of N-
phthalocyanenyl hydroxylamine (7.021 gm) with 4-
chloro benzaldehyde (5.623 gm); Yield: 10.493 gm,
88 %; m.p. (218-220)°c; CHN analysis for
C60H34N1204C|4CU; C 60.44; H 2.87; N 14.10 Found;
C 60.36; H 2.78; N 14.04, FT-IR spectra (KBr pellet)
v(em™) 3100 cm™ (C-H) aromatic, 2820 cm™ (C-H)
aliphatic, 1640 cm™ (C=N); 1170 cm™ (N-O), 550
cm™? (Cu-N). UV-Visible A ,n 665 nm (¢ 38500
l.mole®.cm™) (Q- band), A nn 370 nm (¢ 26890
Lmole*.cm™)  (B- band); 84(CDCly) 9.115
ppm(4H,s,imino  group);  (7.418-7.481)  ppm
(28H,m,aromatic); 4.781 ppm (1H,s,NH(a)); 2.175
ppm (1H,s,NH(b)).

4,44 4 -tetrakis (4-actemido benzylidene) cupper
phthalocyaninamine oxide (5)

This complex was prepared by reaction of N-
phthalocyanenyl hydroxylamine (7.021 gm) with 4-
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actemido benzaldehyde (6.527 gm); Yield: 11.032
gm, 86 %; m.p. (110-112)°c; CHN analysis for
CesHsoN1605Cu; C 63.67; H 3.93; N 17.47 FOUﬂd; C
63.57; H 3.90; N 17.41, FT-IR spectra (KBr pellet)
v(em™) 3092 cm™ (C-H) aromatic, 2808 cm™ (C-H)
aliphatic, 1645 cm™ (C=N); 1267 cm™ (N-O), 545
cm™ (Cu-N). UV-Visible A ,n 652 nm (¢ 40800
I.mole™.cm™) (Q- band), A nm 360 nm (€ 27500 1.mole”
tem™) (B- band); 84(CDCls) 9.928 ppm (4H,s,NH
(actemido)); 9.115 ppm(4H,s,imino group); (7.418-
7.481) ppm  (28H,m,aromatic); 4.781 ppm
(1H,5,NH(a)); 3.072 ppm (12H,s,CH3); 2.175 ppm
(1H,s,NH(b)).

Results and Discussion:

Treatment of N-phthalocyanenyl hydroxylamine (1)
with benzaldehyde derivatives (2-6) in boiling
ethanol gave nitrone compounds, after purification by
recrystallization from dry toluene, pure nitrone
compounds, were obtained as shown in (scheme 1) in
good yields (72-88)%. The structures of these
products were established from their elemental
analysis (C.H.N), FT-IR and 'H NMR spectra. All the
IR spectra of nitrones showed peaks in the region
(1604-1645) cm™ due to (C=N) stretching, also peaks
at the range (1166-1267) cm™ due to (N-O)
stretching, the (C-H) stretching aromatic ring showed
peaks at the range (3090-3100) cm™, while showed
peaks in the region (2800-2820) cm™ due to (C-H)
stretching aliphatic. The (Cu-N) stretching showed at
the range (530-550) cm™ ®. The UV-Visible spectra
of all the prepared compounds contain two strong
absorption bands which are attributed to 1 =
transitions. The first band was observed in the range
(640-665) nm with molar extinction € (38500-45000)
I.mole*.cm™ which is can be attributed to a Q-band,
which assigned to a;, =  eg transition®?”. The
second band were observed in the range (341-370)
nm with € (26890-29500) l.mole*.cm™ can be

attributed to a B-band, which assigned to ay, = eg
transition®?”. The Q-band in all the prepared
compounds were observed to be red shifted when
compared un substituted cupper (1) phthalocyanine
with the prepared compounds (1-5) which contain
nitrone groups may be due to the decrease in energy

levels of T =* = transitions of the phthalocyanine
ring as function of the electron withdrawing nature of
nitrone groups on the periphery and other band at 624
nm. The same observation were found in B-band of
these compounds, table (2) as shown absorption
bands and molar extinction of all prepared
compounds.  The'H NMR spectra as shown in
figures (1-5). All the H NMR spectra of nitrones
were characterized @3 by the presence of protons
of at 6= 9.115 ppm were due to proton of imine
group, since the CH3 protons appeared at 6= 3.072
ppm.The OCHj; protons showed singlet signal within
the region 3.072 ppm. The aromatic protons rings
showed multiplet signals in the region 6= (7.418-
7.481) ppm.. The proton of NH (a) showed singlet
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signals at 4.781 ppm. While proton of NH (b) The nitrone compounds derived from phthalocyanine
showed singlet signals at 2.175 ppm. are used as catalyst in organic synthesis, biological
active, anti oxidants and trapping free radicals.

Table (2) Data of the UV-Visible absorption spectra of prepared compounds

Number of | .. (x= =") | € (Lmole™.cm™) | 3 . (z—= ") | &€ (Lmole™ .cm™)
compound | Q-band B-band
1 660 39000 363 27000
2 640 45000 341 29500
3 648 42250 348 28960
4 665 38500 370 26890
5 652 40800 360 27500
H
N— OH
X
N N > s’ N — O
~ \\\ ‘\ e I
RN + XOC_H
NH  cy  HN
N N___N HN—OH
HO—NH -
H_ on X=H, N(CH3), , OCH3, Cl , NHCOCHj;

?
N—C X
+ H
\ N
N N
/N\\ - —
bNH cuy  HN@
,/ \\ /

X=H ,N(CHs), ,OCHs, Cl , NHCOCH,
1,2 , 3 , 4 , 5

Scheme 1
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Figure (1) : 'H NMR spectrum of nitrone (1)
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Figure (5) : *H NMR spectrum of nitrone (5)
Refrences:
1.F.G. Stone and W.A. Graham , " Inorganic 5.S.M. Ahmad, MSc. Thesis, College of Science ,
Polymer", Acadimic press, New York, London, University of Baghdad, (1983).
(1962). 6.C.S. Marrel and M.M.Martin ,
2.R.P. Linstead , J. Chem. Soc., 1016, (1934). J.Am.Chem.Soc.,80,1197, (1958).
3.R.P. Linstead, C.E. Dent and A.R. Lowe , J. Chem. 7.J.A. Elvidge and A.B. Lever, J.Chem.Soc.,1257,
Soc., 1033, (1934). (1961).
4.K. Venkataraman , "The Chemistry of Synthesis 8.R.D. Joymer and M.E. Kenney, J.Am.Soc.,82,5790,
Dye", Academic press, 1,244,(1952). (1960).

136



Tikrit Journal of Pure Science 17 (4) 2012

9. D. Wohrle and G.Meyer,
Properties and Application”,
Cambridge, (1996).

10. N.B. Mckeown, "Phthalocyanine Materials :
Synthesis, Structure and Function”, Cabridge
University press, (1998).

11. G. Christian , M. Cook, J.M. Nolte and T. Torres,
Monatshefte for chemie,Review,132,3-11, (2001).

12. H. Baba, K. Chitoku and K. Natta, Honkaido
University, 177,652;C.F., Chem. Abs., 50,11100,
(1950).

13. D.D. Eley, Nature,
Chem.Abs., 43,3731,(1949).
14. T. Kano, T. Hashimoto and K. Karuoko; J. Amer.
Soc., 70, 11926-11927 (2005).

15. A. Banerji, S. Dasgupta, P. Sengupta and A.
Neuman; Indian J. Chem., 3B, 135, (2004).

16. A. Banerji, P. Sengupta, Indian In St. Sei.; 81, 313
-323, (2001).

17. P. Meino, S. Anora, L. Francisco and T. Tanas;
Molecules, 5, 132- 152, (2000).

18. P. Meino, S. Anora, E. Cerrada, M. Languna and
T. Jejero; Molecules, 6, 208-220, (2001).

19. S. Barbati, J. Clement, G. Olive and P. Tordo;
Chem. Bio.,33,163, (1997).

20. M. O. Zink, A. Kramer and P. Nesvadba;
Macromolecules, 33, 8106-8108, (2000).

"Phthalocyanine
VCH puplishers,

162,819, (1948); C.F.,

ISSN: 1813 - 1662

21.A. B. David, J. L. James, E. Luis and A. Robert; J.
Am. Chem. Soc., 124 ,126,(2002).

22. L. C. Hawkins, J. M. Davies; Current Topics in
Biophysics, 26(1), 37-144 (2002).
23.A.1.Vogel,"Textbook of
Chemistry", 4™ ed.,839,(1978).
24. A.l.Vogel,"A Text-Book of Practical Organic
Chemistry”, 3%, Longman Group Limited, London,
(1956).

25.K.Nakamotu, "Infrared and Raman Spectra of
Organic and Coordination Compounds", 7" ed., John
Wiley and Sons, USA, (2009).

26.A.E.Gillam and E.S. Stem,"An Introduction to
Electronic Absorption Spectroscopy in Organic
chemistry", 2" ed., Edward Amold, London, (1957).
27. AB.P. Lever, "Inorganic  Electronic
Spectroscopy”, 2™ ed., Elsevier Science, (1984).

28. Silverstien R.M., Webster F.X., Kiemle D.J.,
"Spectrometric Identification of Organic
Compounds”, 6™ ed., John Wiley and Sons, New
Yourk, USA, ( 2005).

29. Cooper J.W., "Spectroscopic Techniques for
Organic Chemistry”, John Wiley and Sons, New
Yourk, USA, (1980).

30. Shriner R.L., Hermann C.K., "Spectroscopic
Techniques for Organic Chemistry”, John Wiley and
Sons, New Yourk, USA, (2004).

Practical Organic

Ol glURY (pe ABLEY Saall clig Ml (hany (adlidy judasd
@Al o Jale ¢ Gule Jlald (ule ¢ v aBU (e
Gl ¢ gl ¢ S duals ¢ poled) LIS ¢ ¢ Lol ad

(2012/3/13

1o G )i ———— 2011 / 12/ 28 : a3 gl )

gadlall

Sl e ClisslliE Gulas (el JsSppu pely =4 554 54 A Jelis DA (e 0l dely sa0a SlSse aed maad
) Ailaas eheall Cind AadY) Adlhaey GAN jualiall Jidad alasinly SUSHal Gl Qe S5 Dl gisal) b dumseall 4iliides

2Osigll dalinal) (gogil) ol Audlidaay Apandid) (358

137



