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New Schiff base derivatives were prepared by the condensation
of 3,4-dihydroxybenzaldehyde and 2,4,5-trihydroxybenzaldehyde
with  4-amino-1,2-dihydro-1,5- dimethyl-2-phenyl-3H-pyrazole-3-
one (4-amino-phenazone, 4-aminoantipyrine, 4-AAP) (4 and §).

22412 ]Phenyleneb1s(methyleneoxy)]dlbenzaldehyde (3) was pre-
pared by the reaction of 1,2-bis(bromomethyl)benzene and salicyl-
aldehyde. Condensation reactions between the dialdehyde (3) with
4-aminoantipyrine and 2- armnomethylfuran (furfurylamine) yielded
the new Schiff base ligands 6 and 7. The structures of these com-
pounds were confmned on the basis of elemental analyses, IR, 'H
and 13C NMR and mass spectroscoplc data

Key Words: Schiff bases, ,4-Ammoannpyrme, NMR studies,
Mass spectra.

INTRODUCTION

- Schiff base ligands are the baSIS of an extenswe class in the coordination
chemistry of transition and main group elements!™. Schiff bases and their metal
complexes exhibit wide applications in blologlcai and industrial systienns5 8 The
' characterization’ 11:1‘ﬂermodynam11cI theorehcal“ and catalytic aspect 2 of this

class of compounds have been extensively investigated. The Schiff bases of
4-aminoantipyrine have attracted the attention in research groups13 " because of
their potential bxologwalls clinical'®, pharmoacologncaﬂ” and anadyncad]18 activ-
ities. This originated from the fact that the 4-aminoantipyrine derivatives and their
metal complexes have been mvcsngated for bioactivity and analgesic'®, anti-
microbial®® and anticancer actwny ! have been reported. The aim of this work is
to study some new 4- ammoannpynne Schiff bases. In the present paper we report
the preparation of some new Schiff bases (4—7) These Schiff bases (4-7) have
been characterized by the spectral data (IR, 1H 3C NMR and ms). The dialdehyde
(3) is the starting material of compounds 6and 7 and they have also been prepared

‘and characterized. The structures of the starting compounds and Schiff bases are
given in Scheme-1.

: : EXPERIMENTAL
The starting compounds 3.4- dlhydroxybenzaldehyde (1), 1,2,4-triacetoxy-
benzen623 1,24- mhydroxybenzene and 2.4,5- t}‘nhydroxy’be:nzaz]ldefnyde24 )

23

and 1,2- bns(bromometnyl) benzene were prepared according to literature.
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Scheme 1. Structures of the staﬁi’ng ~ébmpOUnds (1-=3) and Schiff bases (4-5).
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Melting points were measured on a Gallencamp apparatus using a capillary
tube. Elemental analyses were performed on a LECO CHNS-932C instrument.
IR spectra were recorded with a Mattson 1000 FTIR spectrometer in KBr discs.

'H and PC NMR (400 MHz) spectra were measured on a Bruker DPX FT NMR
spectrometer. Mass spectra were recorded on an Agilent 1100 MSD spchometer
according to APCL Furfurylamine, 4-aminoantipyrine and 3-methoxy-4-
hydroxybenzaldehyde were purchased from Aldrich. Unless otherwise stated,
commercial grade chemicals were used without further purification.

2,2'-[1,2- Phenylenebns(methyleneoxy)]dnbenzaldehyde (3):  An aqueous
NaOH solution (1.21 g, 30 mmol) was added dropwise at room temperature and
with stirring, over 5 min to an ethanolic solution of salicylaldehyde (3.70 g, 30
mmol). The reaction mixture immediately turned to a yellow coloured solid and
the mixture was heated. The 25 mL ethanolic solution of 1,2- -bis(bromomethyl)-
benzene (4.00 2 15 mmol) was added. The mixture was refluxed for 2 h and then
allowed to come to ambiem temperature The white precipitate formed was
filtered.

4-{[(3,4- Dnhydroxyphenyll)methylene]ammo} 1,5-dimethyl-2-phenyl-1,2-
dihydro-3H-pyrazol-3-one (4): A solution of 3,4- -dihydroxybenzaldehyde (1)
(2.50 g, 18 mmol) in dry ethanol (50 mL) was added dropwise to a solution of
4-aminoantipyrine (3.67 g, 18 mmol) in ethanol (20 mL). The solution was
refluxed for 1 h and then allowed to reach ambient temperature. White powder
was formed and recrystallized from ethanol.

- 1,5-Dimethyl-2-phenyl-4- -{[(2,4,5-trihydroxyphenyl)methylene]amino}-1,2-
dihydro-3H-pyrazol-3-one (5): To a solution of 2,4,5-trihydroxybenzaldehyde
(2) 2.77 g, 18 mmol) in dry methanol (50 mL) was added dropwise a solution
of 4-aminoantipyrine (3.65 g, 18 mmol) in dry methanol (20 mL) with constant
stirring. The reaction mixture immediately turned to yellow colour. The mixture
was refluxed for 1 h and then allowed to come to ambient temperature. A bright
yellow product was formed. :

2,2°+[1,2~ Phenylenebns(methyleneoxy)}dnbenzaldehyde 3) with 4-Amino-
antipyrine Schiff Base (6): To a solution of 2,2"-[1,2-phenylenebis(methylene-
oxy)]dnbenzaldehyde 3 173 g, 5 mmol) in dry methanol (20 mL) was added
dropwxse a solution of 4- a;mmoanupynne (2.03 g, 10 mmol) in methanol (20 mL).
The mixture was refluxed for 1 h, then allowed to come to ambient temperature.
The formed pale yellow solid resndue was fﬂtered and recrystallized from aceto-
nitrile.

2,2"[1,2- Phenylenebxs(methylene@xy)]dnbenzaldehyde (3) with furfuryl-
amine Schiff Base (7): To a solution of 2,2’- [1,2- -phenylenebis(methylene-
oxy)]dlbenzaldehyde 3173 ¢,5 mmol) in dry methanol (20 mL) was added
dropwise a solutmn of furfurylamme (0.97 g, 10 mmol) in dry methanol (20 mL)
with stirring for 1 h. The solvent was evaporated and the oily products were
recrystallized from n- heptane and a pale yellow product was formed.
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RESULTS AND DISCUSSION

The compound 3 was synthesized from sahcylaldehyde with  1,2-
bis(bromomethyl)benzene in the preéence of NaOH. The condensation of the
appropriate amines and aldehydes gave' the mono- and bis-imine compounds 4-7.
Yields, elemental anaﬁysns and physwal data for all new compounds are given in
Table-1. :

 TABLE-1

~ PHYSICAL CHARACTERIZATION AND ANALYTICAL DATA
OF THE SCHIFF BASES
, Elemental Analyses(%) + ‘
~ ; Sy MM*+1)
Compd.  m.f. “Colour e Yield * Found (Caled.) Caled.
: ; : O , (%) : (Found)
C H N
3. CpHisO4 White 110 78 7663 539 - -
PR (76.30) (5.20)
‘4. CgH7N303 White  * 83 6674 532 1287 -
~ : , (66.87) (5.26) (13.00)
5. CigHp7N;04 Yellow : . * 57 6381 479 1231 339

(63.72) (5.01) (12.39) (340)

6. CigHyNgOsH0 Pale yellow 218 73 7220 560 1128 716
~ o (71.93) (5.44) (1144)  (T17)

7. CyHyuN,O4  Pale yellow 81 62 7600 514 525 504
~ ' : (76.19) (5.56) (5.55)  (505)

* Decomposition for compound 4‘< 250°C aﬂd for compound § < 200°C.

Infrared spectm Charactenstlc IR data for the Schiff bases are given in
Table-2. In the IR of compound 3 the aldehyde (C—-H) and (C==0) peaks were
detected at 2761 and 1695 cm™ The characterlstlc imine (C==N) stretching bands
attributable to the azomethme gmup (CH= N) were observed at 1603, 1610,
1617, 1624 and 1635 cm™ for compounds 4-7, respectlvely

. TABLEZ2
KEY IR BANDS (cm“:‘) OF THE SCHIFF BASES

Compd v(C==N) V(C—H)ahph V(C-»-C) \/(C—()C)aIrom V(OH) V(HC=0) w(C—0)

3 - 96286 159 12961235 - 261 -
4 1592 2945 1560 o~ 3490 _ 178
5 1617 2878 1560 - : s - 1290
6 1624 2919:2887 1595 1299,1245 - .
7

1635 2922;2880 1600 - 1293;1235 = - - i
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A strong band observed around 1278 and 1290 cm™ for the Schiff bases 4 and
5 has been assigned to phenolic C—0O stretChing, Furthermore, the very strong
band observed in the region\349]1%3485 cm’ is attributable to the stretching
“vibration of the free phenolic hydroxy group. AH other characteristic bands are
also present in the expected region.
NMR spectra: The "HNMR data of the compounds 3-7 are hsted in Table-3.
In the 'H NMR spectra, the integral ratio of the aliphatic and aromatic protons
for compounds 3, 6 and 7 indicates the molecules to be symmetric. The
. characteristic aldehyde proton (—CHO) of compound 3 was detected at 10.47
ppm. The azomethine protons were observed as singlets at 9.39, 9.48, 10.12 and
8.69 ppm for the Schiff bases (4=7). The "H NMR spectra show that the aromatic
protons are highly complicated in the region 7.06-7.86, 6.96-8.27 and 6.87-7.95
ppm for compounds 3, 6 and 7. The aliphatic protons (—CH,) of the dialdehyde
(3) and Schiff bases 6 and 7 were seen at 5.34,5.33 and 5.17 ppm, respectively.
Phenazone’s methyl groups (Hj4 and H;s) were detected as singlets at 2.43, 3.10
for compound 4, 2.35, 3.15 for compound 5 and 2.51, 3.15 ppm for compound
6. Two and three phenolic OH protons were observed as singlet and broad singlet
at 8.84 and 9.65 in compound 4, 8.70, 9.75 and 12.62 ppm in compound 5.
Aromatic protons of H; and Hg¢ were seen as smglet at 6.75 and 6.30 ppm in
compound 5 but in other similar compound 4 these peaks were not observed
because of overlapping with other aromatic protons.
Ri—N=C ; ©
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Numbering of theéompo‘und carbonsand protons for'NMR spectra

~ The 13C NMR data of the comp0undfsi3,‘c5-‘—7;’r éfe listed in Table-4.
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. TABLE-4
SELECTED “C- NMR SPECTRAL DATA (8: ppm).
Compd. O==CH N=CH C; C(amm) Cu Cia Cis
3 18936  ~  68.62 160.67;136.05; 134.26; 129.27; - - -
129.00; 128.95; 125.10; 121.30;
5 112.80
5 ~ 15497 - 159.97; 158.49; 150. 54;150.05; b 1029 3593

138.77;134.90; 129.62; 127.38;
124.95; 116.85; 115.49; 111.76;
| 10372 ~
6 — 16046 68.44 158.50;154.24;136.25; 134.75,  189.69 10.70 35.76
- 134.59;134.33; 132.95; 129.24;
128.60; 128.41; 127.02; 124.86;
 124.60; 12126, 120.76; 113.40;
11279
7° - 15872 6845 15785; 15247 142.14; 13478, 5744 b b
| f - 132.31;129.31; 128.99; 127.83;
124.66; 121.36; 112.32; 110.35;
10744

FOF compound3 C1-6 8-10; compound4 Ciog,12, 13, 16215 compound 6, Ci_6,8-10, 12, 13, 16-21 and
compound 7 Cy¢ g.10.12-15; Overlappmg with aromatlc carbons ‘in CDCls; dm Ds-DMSO.
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Fig. 1. APCI ms spectrum of compound 5 Imponant fragments were found at m/z 308.0
(309 1-1);262.1;214.0 (215— 1) 204.0 (201 +3) and 187.
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The signals of the aromatic carbons are equal to the number in the proposed
symmetric structure of compounds 3, 6 and 7. The aldehyde carbon (—CHO) of
compound (3) was observed at 189.36 ppm. The characteristic aliphatic —
CH,(C5) carbons are detected at 68.62, 68.44 and 68.45 ppm for compounds 3,
6 and 7, respectively. The other aliphatic carbons —CHj; (C,4 and Cs) of the
compounds 5 and 6 are observed at 10.29, 35.93 and 10.70, 35.76 ppm,
respectively. Although a total of 15 peaks were expected for the compound 5,

“only 13 peaks were observed due to Hy5, H g with Hyg and H,; symmetric carbons.

For the compound 7 aliphatic CH2(C11) carbon was detected at 57.44 ppm.
Aromatic carbons of all the compounds 3 5-7 were detected in the expected

region.

Mass spectra: In the APCI ma:ss‘spectra of the mono- and bis-Schiff bases

(5, 6 and 7) (Table-1) the respective molfccular‘ ion peaks (M* + 1) are observed
at 340 (main in multiplet, 100%), 717 and 505 (highest peak in multiplet, 90%
and 22%), respectively. Figs. 1-3 show only the important fragments of the
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Fig. 2. - APCIms spectrum of compound 6. Important fragments were found at m/z 547. 2,532.2,

411.2,308.1 (306 +2) and 197.1
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Fig. 3. "APCI ms spectrum of compound 7. Important fragments were found at m/z 426.1
(423 + 3),304.1, 197.1, 105.1 (104 +l) and 81:1 ‘

corresponding MS spectra obtained for compounds 5, 6 and 7, respectively. The
important fragments of compound 5 were found at m/z 308.0, 262.1, 214.0, 204.0
and 187, compound 6 at 547.2, 532.2, 410 2, 308.1 and 197.1 corresponding to
loss of phenazone’s methyl (——-CH3) and phenyl groups. The fragmentation
“pattern shows that the etheric chains are fragile under the experimental conditions
in compound 6 and 778, The molecular ion peaks (M* + 1) and fragments of the
compounds 57 support the proposed structures.

ACKNOWLEDGEMENT

The author gratefully acknowledges ‘the financial support to this work by
Ankara University Research Fund, grant number 20020705070.



588 Hayvali SN Asian J. Chem,

19.

20.
21

22.
-:23.
24,
23.
26.

REFERENCES
W.L. Liu, Y. Zou, C.L. Ni, Y.Z. Li and Q.J. Meng, J. Mol. Struc., 751, 1 (2005).

P. Przybylski, G. Schroeder andB Brzezmskl J-Mol. Struct., 658, 115 (2003).

R. Dreos, G. Nardin, L. Randaccxo P. S1ega G. Tauzher and V. Vrdoljak, Inorg. Chim. Acta,
349,239 (2003).

M.T:H. Tarafder, K.B. Chew, K. A Crouse A. M Alj, B M. Yamin and H.K. Fun, Polyhedron,
21, 2683 (2002).

M.D. Cohen and S. Flavian, J Chem Soc. (B) 317.(1967).

S.M. Abu-El-Wafa and R.M. Issa, Bul’l Soc. Chim. (France), 128, 805 (1991).

Z.Hayvali, M. Hayvali, Z. Kihc T Hokelek and E. Weber, J. Inc Phenomena Mac. Chem.,
45, 285 (2003).

M. Hayvali and Z. Hayvali, Synth. Reacl Inorg Mer. =0rg. Chem., 34,713 (2004).

9. Z.Hayvali, Asian J. Chem 18,877 (2003)
10.
11.
12.
13.
14.
15.
16.
17.
18.

E.C. Niederhoffer, J.H. Timmons and A.E. Martell Chem. Rev, 84,137 (1984).

I. Bytheway and M.B. Hall, Chem. Rev, 94, 639 (1994).

C. Bianchini and R.W. Zoellner Adv, Inorg. Chem., 44, 263 (1997).

Z. Hayvali, M. Hayvali, Z. Kilic ai,ld T. Hokelek, J. Mol. Struct., 597, 223 (2001D).

T. Hokelek, Z. Kilic and Z. Hayvali, Anal. Sci., 18, 495 (2002).

D.G. Craciunescu, An. R, Acad. Farm 43 256 (1977).

1. Hosler, C. Tschanz, C.E. ngmte andD L. Azarnoff, J. Invest. Dermatol., 74951 (1986).
P.J. Meffin, R. Wﬂhams T.E Blaschke and M. Rowland, J. Pharm., Sci., 66, 135 (1977).

N.T. ‘Madhu, P.K. Radhaknshnan M ‘Grunert, P. Wemberger and W. Linert, Thermochim.
Acta, 400, 29 (2003). '

V.C.Filho, R. Correa, Z. Vaz 1B. Cahxto R.J. Nunes, T.R. Pinheiro, A.D. Andricopulo and
R.A. Yunes, IL Farmaco, 53, 55 (1998) ‘ :

AP Mlshra J. Indian Chem. Soc., 76, 35 (1999)

S.M. Sondhi, N. Singha, R.P. Venna SK Arora and S G. Dastidar, Indian J. Chem., 40B,
113 (2001). L

R.G. Lange J. Org. Chem.; 27 2037(1962)

D. Villemin, N. Bar and M. Hammadx Tetrahedron Let., 38,27, 4777(1997)
Y.H. Ahn and S.K. Chung, Bull: Korean Chem Soc 23 515 (2002).

E. Francis, J. Atkinson and J. Thorpe J ‘Chem. Soc.; 1687 (1907).

Z. Hayvali, N. Gunduz Z Kilic andE Weber, Z. Naturforsch 55b, 975 (2000).

(Recelved 28 December 2005 ~Accepted: 30 June 2006) AJC-4981



