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Abstract
    Schiff bases recently has many activities, they take interesting from many researchers. Two new Schiff bases were synthesized from 3-Phenyl-propenal (cinnamaldehyde) with amino acids (Tryptophan or Histidine) as ligands.  Complexes synthesized from reaction of ligand with metal ion, copper sulphate were used for complexes preparation. The synthesized compounds identify by FT-IR and 1HNMR spectra. Inflammation was induced by injection of fresh hen egg albumin in mice paw. Anti-inflammatory activity was estimated by measured thickness of mice paw, the complex that contain tryptophan show activity against inflammation compare with aspirin, which is used as standard drug. The activity may be attributed to tryptophan ring in the complex. 
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INTRODUCTION
     Schiff bases are compounds containing azomethine group (-HC=N-). They are condensation products of ketones or aldehydes with primary amines were first reported by Hugo Schiff in 1864 [1]. They have recently received considerable attention due to their good performance in coordination chemistry, unique anti-bacterial, anti-cancer, and other physical activities [2]. Schiff base complexes obtained from amino acids are finding applications in the understanding of many biochemical reactions. An amino acid is a kind of important biological ligand, which contains several N and O atoms. Cancerous cells have a much greater demand for amino acids than normal cells. Hence, amino acids Schiff bases may deliver an anti-cancer base to cancerous cells, thereby increasing the selectivity of anti-cancer cells [3]. L-Tryptophan (Trp) is an essential amino acid, which is required for the biosynthesis of proteins. Also it has an important role in nitrogen balance and the maintenance of muscle mass for body weight in humans [4]. Histidine binding to transition metal ions in biological systems, this has a major physicochemical role in several proteins. Histidine found in many proteins by structural determination studies in x-ray of metalloproteins like carbonic anhydrase, carboxypeptidase, plastocyanin, or azurin among others have demonstrated. Additionally, histidine plays a major role in the zinc metabolism acting as the major zinc binding moiety in serum [5].
Schiff bases are the most widely used organic compounds. A large number of Schiff bases and their complexes were studied for their interesting and important properties, Schiff bases are compounds containing imine group (C=N)  possessing a broad spectrum of biological activity [6], the C=N bond is involved in several biological functions allowing the Schiff bases to behave, for illustration, as antimicrobial, anti-inflammatory, antitumor, or antiviral drugs [7].
     Inorganic elements play a central role in biochemical and biological medical processes, many organic compounds used in medicine do not only for the organic mode of action, some are activated or bio-transformed by metal ions metabolism. Incorporation of Schiff bases and metals in form of complexes showed some degrees of antibacterial and anti-inflammatory activity [8]. The potential of these ligand-metal complexes as broad-spectrum antimicrobial agents, in-vitro will be verified a continuation of our researches in the field of bioorganic chemistry [9-11]. Schiff base derivatives complexation with several metals ions, showed capability to forming mono-, di- or poly-nuclear complexes, they for that behaved as monodentate, bidentate or tridentate ligands depending on position and number of electron donating groups [12-17]. 
     Inflammation is considered as a primary physiologic defense mechanism, this helps body to protect itself against infection, burn, toxic chemical, allergens or other noxious stimuli. An uncontrolled and persistent inflammation may act as an etiologic factor for many of chronic illness (21). Inflammation is response of tissue to injury, often injury cause by invading pathogen, it is characterization by increase blood flow to the tissue causing increased temperature, redness, swilling and pain.
In this research anti-inflammatory activity of Schiff base complex derived from cinnamaldehyde with tryptophan or histidine were studied. The anti-inflammatory action of these complexes were inspected by using egg albumin induced inflammation.             



MATERIALS AND METHODS
Chemicals employed were analytical grade and used without further purification, melting points were determined in Stuart –SMP3 melting point apparatus. FTIR spectra were recorded by using FTIR 8400S SHIMADZU (Japan) Fourier Transform infrared spectrophotometer, the region used between (400-4000). The measurement done at Pharmaceutical chemistry department, College of pharmacy, University of Basrah. 1H-NMR spectra were recorded on Perkin Elmer 500 MHz instrument using tetramethylsilane (TMS) as an internal standard, DMSO.d6 were used as a solvent. 1H-NMR measurement done at University of Tehran, Iran. The chemicals used in the preparations were supplied from the following companies: cinnamaldehyde (3-Phenyl-propenal) (Fluka), Solvents of absolute ethyl alcohol (Merck), diethyl ether, dichloroethane and metal salt CuSO4.6H2O (B.D.H), tryptophan and histidine (Fluka).

Synthesis of Schiff bases  
Ligands preparation (P1&P2)
The Schiff bases ligands were synthesized by first dissolving 1 mmol. liquid 3-Phenyl-propenal (0.132 g) in 20 ml of ethanol . This is followed by dissolving 1 mmol. of amino acid (tryptophan) in 20 ml  of ethanol. These two solutions were mixed together and stirred for 1 hr., this give proper media since the reaction is exothermic, Glacial acetic acid 5 drops was added to solution mixture, since acetic acid provides optimum pH for Schiff base reaction. The resulting mixture were then poured into a 250 ml reflux equipment, then heated under continuous refluxing for 12 hours by isomental electrical heater, the temperature maintained between 70-80 oC for condensation reaction to completely take place. The solid formed upon cooling was collected by filtration, washed three times with ethanol and recrystallized by hot ethanol. The purification of compounds were tested first by thin layer chromatography (T.L.C.) using different eluents. The product obtained was oven dried at 50 oC and weighed to give the desired brown crystal compound as the Schiff base ligand (P1) as illustrated in figure (1). P2 was synthesised by the same way by using 1 mmol. of histidine. All these reactions were monitored by TLC. Yield, color, melting point (m.p.) and TLC results were shown in Table (1). The ligand was made to undergo a complexation reaction with the metal ions, complex was prepared in a ratio 2:1 ligand: metal ion to give a coordinated compound.
 
Synthesis of complexes (C1 &C2)
     The ligands (P1 or P2) 2 mmol. dissolved in 20 ml of hot ethanol to give 2 molar solution. Next to the solution 2mmol. of metal salt (1 molar solution) was added, the metal salt solution was CuSO4.5H2O dissolved in 20 ml ethanol 96% and 10 ml distilled water. Ligand metal salt mixture were heated with stirring by magnetic hotplate for 3 min. before being reflux,  the mixture then reflux for 3 hrs. at 80 ºC., precipitate was formed after cooling, the precipitate was collected by filtration and dissolved in hot ethanol for first recrystallization, second recrystallization done by methanol to purify the complex product. The resulting crystals washed with 20 ml hot ethanol-methanol mixture in a 1:1 ratio. All these reactions were monitored by TLC. Yield, color, melting point (Mp) and TLC result are shown in Table (2).




Table (1) Schiff bases physical properties and symbol.
	Symbol
	Amount of Substrate
Aldehyde/Amino acid
	
Mp. ᵒC
        
	Color and crystals shape
	M.Wt
	Yield%
	TLC eluent
	Rf
	Time of reaction (hrs.)

	P1
	0.132g
3-phenyl-propenal
+0.204 g tryptophan
	112-114
	Brown powder
	318
	87
	Ethanol: Dichloromethene
4:6
	0.8
	12

	P2
	0.132g 3-phenyl-propenal
+0.115g histidine  
	207-209
	Umber
needles Crystals

	269
	75
	Ethanol:Toluene
2.5:7.5
	0.6
	12


     
Table (2) Metal complexes physical properties and symbol. 
	Symbol
	Amount of Substrate
Schiff base (P)/Cupric sulfate (CuSO4.5H2O) 
	Mp . ᵒC 
	Color and crystals shape
	M.Wt
	Yield%
	TLC eluent
	Rf
	Time of reaction (hrs.)

	C1
	0.318g P1 + 0.124 g

	118-120
	Reddish brown powder
	738
	60
	Ethanol: Dichloromethene
3:2
	0.86
	2

	C2
	0.269g P2+ 0.124 g
	135-137
	Dark brown powder 
	636
	79
	Ethanol: Toluene
2:3
	0.79
	2
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Figure (1) Schiff bases ligands and their Complexes.
                                           
Anti-inflammatory of Schiff base complexes
     Swiss albino mice were divided into four groups of six animals each (n=6), first group receive complex1 and second group receive complex 2, the other two groups considered as positive and negative control. The potency of anti-inflammatory effect was determined through induction of inflammation by subplanter injection of fresh hen egg albumin (0.02 mL) in mice paw. The compounds were given to mice as a single dose by oral (75 mg/Kg), one hour before induced inflammation. The experimental carried out at 9.30 am to 1.50 pm. The paws of mice were measured by digital electronic micrometer device at zero time, after 60 and 120 min. [18]

RESULTS AND DISCUSSION
Infrared Spectra of Schiff Bases 
The FTIR spectra of the synthesized Schiff bases P1 and P2 are recorded. The data of the most important absorption bands for ligand and its complexes were summarized in table (3). The C=N stretch in metal complexes of cupric with Schiff basses C1 and C2 were found at 1701 and 1693 cm-1 compared with P1 and P2 were found at 1670 and 1635 cm-1, this band was shifted in the complexes spectra to lower wave numbers. Therefore, this shift in metal complexes suggest participation of azomethines C=N-M group in the nitrogen atom interacting with metal ions, thereby sharing in the coordination process. [18] 
The disappearance of the absorption peaks at range     may be attributed to the carbonyl group which presence in the aldehyde compounds in the FTIR spectra indicating the complete participation in the condensation reactions.

3-(1H-indol-3-yl)-2-(((E)-3-phenylallylidene) amino) propanoic acid P1:
Melting point m.p.112-114ºC, yield: 87%, Brown powder, TLC, Ethanol: Dichloromethene, 4:6 retardation factor, Rf=0.80; FTIR (cm-1): 1500 (C=C), 1635 (C=N), 2920 (Aliph., C-H), 3028 (Ar-H), 4322 (-OH). 1HNMR spectrum, δ, two signal appeared in the 2.46 due to d6 DMSO solvent and in 3.53 to HDO. 3.38 (t, 1H, H-8), 3.25 (d, 2H, H-9), 7.12 (t, 1H, H-3), 7.17 (m, 4H, H-3, H-6, H-4` and H-5`), 7.22 (d, 2H, H-2, H-4), 7.27 (s, H, H-1`), 7.31 (d, 2H, H-1, H-5), 7.54 (d, 1H, CH=N-), 7.63 (s, H, -NH).
3-(1H-imidazol-4-yl)-2-(((E)-3-phenylallylidene) amino) propanoic acid P2:
M.p. 207-209ºC, umber needles crystals, yield 75%, TLC, Ethanol: Toluene, 2.5:7.5, Rf=0.60; FTIR: 1589 (C=C), 1618 (C=N), 2927 (Aliph., C-H), 3028 (Ar-H) 3439 (-OH). 1HNMR, 1.36 (t, 1H, H-8), 1.29 (d, 2H, H-9), 7.18 (t, 1H, H-3), 7.28 (s, H, H-1`), 7.32 (d, 1H, 6), 6.41 (d, 1H, H-7), 7.35 (d, H-2, H-4), 7.30 (d, H-1, H-5), 7.54 (d, 1H, CH=N-), 9.66  (s, 1H, H-1`,-NH), 7.45 (s, 1H, H-1`), 7.07 (s, H-2`).
Complex C1
M.p. 118-120ºC, reddish brown powder, yield 60%, Ethanol: Dichloromethene, 3:2, Rf=0.86; FTIR: 1497 (C=C), 1654 (C=N), 2839 (Aliph., C-H), 3059 (Ar-H). 1HNMR, 0.8 (t, 1H, H-11), 1.18 (d, 2H, H-12), 6.51 (d, 1H, H-7), 6.86 (d, 1H, H-8), 7.21-7.33 (m, Ar- H), 7.42 (s, 1H, CH=N-), 9.62 (s, H, H-1`) for N-H of the indole ring.  

Complex C2
M.p. 135-137ºC; yield 79% ; FTIR: 1492 (C=C), 1620 (C=N), 2924 (H-C=N), 2985 (Aliph., C-H), 3097 (Ar-H). 1HNMR, 2.40 (2H, d, H-10), 3.16 (1H, t, H-9), 3.37 (1H, t, H-10`), 6.88 (1H, d, H-6), 6.62 (1H, d, H-7), Ar-H 7.11 (1H, d, H-3), 7.19 (1H, d, H-3`), 7.24 (2H, t, H-2, H-4), 7.28 (2H, t, H-2`, H-4`), 7.31 (2H, d, H-1, H-5), 7.36 (2H, d, H-1`, H-5`), 7.44 (2H, s, H-11, H11`), 7.55 (1H, s, H-12), 7.63 (1H, s, H-12`), 7.83 (1H, s, H-8), 7.88 (1H, s, H-8`), 10.91 (1H, s), 11.10 (1H, s) for N-H of the imidazole ring.
  
Table 3. Anti-inflammatory activity of complexes.
	Groups
	The changed of paw size in cm x 10-1. 
At experimental period in hours (hr). 

	
	0-time
	After 1 hr.
	After 2 hr.

	Control
Negative control
	3.31 ± 0.06
(0.2 ml water)
	3.98 ± 0.13
	
3.91 ± 0.05

	Aspirin
Positive control
	3.26 ± 0.04
(75 mg/kg)
	3.80 ± 0.11*
	3.69 ± 0.07*

	   C1
(group 1)
	3.30 ± 0.05
(75 mg/kg)
	3.90  ± 0.07
	3.56 ± 0.21*

	   C2
(group 2)
	3.20 ± 0.07
(75 mg/kg)     
	3.93 ± 0.31
	3.80 ± 0.08



The non-steroidal anti-inflammatory drugs inhibit peripheral pain, they inhibit enzyme types cyclooxygenase (COX), like COX-1 and COX-2, they for that obstructing prostaglandins creation.
The results of anti-inflammatory activity were shown in table 3. The thickness of paw size at zero time were 3.3 and 3.2 mm. for treatment groups respectively. After 1 hr. of injection of egg albumin there are increasing in thickness of paw size 3.90 and 3.93 mm., that  indicate swelling and inflammation were happened. So after 2 hr. the two complexes C1 and C2 were shrunk thickness of paw size to 3.56 and 3.80 mm respectively. The effect of complexes indicate reduced inflammation, the complex C1 was more active than complex C2, that because present of tryptophan instead of histidine. The mechanisms of prepared complexes may be inhibit peripheral pain similar to NSAID, but the central analgesic response of the compounds is not completely understood and may need further investigation.                                                                                               
                                                                                                       
REFERENCES
[1] A Xavire and N Srividhya. Synthesis and study of Schiff base ligands. Journal of applied chemistry. 7(11), 2014: 6-15.

[2] P. G. Cozzi. Metal-Salen Schiff base complexes in catalysis: practical aspects. Chem. Soc. Rev. 33, 2004: 410-421.

[3] A Antony, F Fasna, P A Ajil and J T Varkey. Amino Acid Based Schiff Bases and its Zn (II) Complexes. Research and Reviews: Journal of Chemistry. 5(2), 2016: 37-44.

[4] X Zhang, Y. He, M. Ding. Simultaneous determination of tryptophan and kynurenine in plasma samples of children patients with Kawasaki disease by high-performance liquid chromatography with programmed wavelength ultraviolet detection. Journal of Chromatography B, 877(16) (2009): 1678-1682.

[5] R. I. Henkin, Metal-Albumin-Amino Acid Interactions: Chemical and Physiological Interrelationships, Plenum Press, New York, 1974.

[6] W Al-Zoubi. Biological Activities of Schiff Bases and Their Complexes: A Review of Recent Works. International Journal of Organic Chemistry. 3(3A), 2013: 73-95.
[7] M. Aslam, I. Anis, N. Afza, B. Ali, and M. R. Shah. Synthesis, Characterization and Biological Evaluation of Zinc (II) Complex of {4,4'- [Ethane-1,2-diylbis(azan-1-yl-1-ylidene)]}dipentan-2-one Journal of the Chemical Society of Pakistan. 34(2), 2012: 391-395.
[8] R.R Gupta, M Kumar, V. Gupta, Heterocyclic Chemistry I, Springer Berlin, (1998).
[9] Osowole, A. A, Oni, A. A, Onyegbula, K and Hassan, A. T (2012). Synthesis, spectral, magnetic and in-vitro anticancer properties of some Metal (II) complexes of 3-[2,4-dihydro-1H-inden-4-ylimino) methyl] napthalen-2-ol. International Research Journal of Pure and Applied Chemistry, Vol. 2(3): 211-220.
[10] Osowole,  A. A and  Ott, I. (2012) ‘Synthesis, characterization, in-vitro anticancer and  antimicrobial properties of some metal(II) complexes of 4-[(2,3-dihydro-1H- inden-4-ylimino) methyl] benzene-2, 4-diol’. International Research Journal of Pure and Applied Chemistry, Vol. 2(2), pp. 156-169.
[11] Osowole A. A, Wakil, S. M and Alao,O. K (2015) ‘Synthesis, characterization and antimicrobial activity of some mixed Trimethoprim-Sulfamethoxazole metal drug complexes’. World Applied Sciences Journal, Vol. 3(2), pp. 336-342.
[12] Naz, N. and Iqbal, M.Z. (2011) Synthesis, Spectroscopic and Biological Studies of Transition Metal Complexes of Novel Schiff Bases Derived from Cephradine and Sugars. Science International (Lahore), 23, 27-31.
[13] I.H. Bukhari , M. Arif , J. Akbar and A.H. Khan , 2005. Preparation, Characterization and Biological Evaluation of Schiff Base Transition Metal Complexes with Cephradine. Pakistan Journal of Biological Sciences, 8(4): 614-617.
[14] Abdulghani, A.J. and Hussain, R.K. (2015) Synthesis and Characterization of Schiff Base Metal Complexes Derived from Cefotaxime with 1H-indole-2,3-dione (Isatin) and 4-N,N-dimethyl-aminobenzaldehyde. Open Journal of Inorganic Chemistry, 5, 83-101.

[15] A.H. Kshash, Synthesis some Schiff bases by direct condensation for cefotaxime (claforan) and benzaldehyde or its substitutions and study their antibacterial activity. Al-Anbar Journal of Veterinary Sciences, 3(2): 125-132.

[16] Taghreed  H Al-Noor, AT AL-Jeboori, MR Aziz, 2013, Preparation, Characterization and Antimicrobial activities of {Fe (II), Co (II), Ni (II), Cu (II), and Zn (II)} Mixed Ligand Complexes Schiff base derived from Cephalexin drug and 4 (dimethylamino) benzaldehyde with Nicotinamide, Advances in Physics Theories and Applications, 18: 1-8. 

 [17] P. Nigam, S.W.Mohan, S.  Kundu, and R. Prakash. Trace analysis of cefotaxime at carbon paste electrode modified with novel Schiff base Zn (II) complex. Talanta, 77(4), 1426-1431(2009).

[18] Chohan Z.H., Antibacterial and antifungal Ferrocene incorporated dithiothione and dithioketone compounds, Applied Organometallic Chem., 20(2) 112-116 (2006).

[19] Guno Sindhu Chakraborthy & Vijay Singh & Lalit Kumar & Rohan Bhadgujar. Antiinflammatory and antinociceptive activity of hydroalcoholic extract of Mirabilis jalapa and Mirabilis japonica, Orient Pharm Exp Med (2012) 12:177-180.


[20] Elisabetsky E., Amador T. A., Albuquerque R. R., Nunes D. S., Cavalho A. C. T., J Ethnopharmacol 48 (1995) 77-83. 
[21]- Pal S., Sen T., Chaudhuri A. K. M., J Pharm Pharmacol 51 (1999) 313-318. 	

[bookmark: _GoBack][22] Adebayo AH, John-Africa LB, Agbafor AG, Omotosho OE, Mosaku TO. Anti-nociceptive and anti-inflammatory activities of extract of Anchomanes difformis in rats. Pak. J. Pharm. Sci. 2014; 27(2): 265-270. 



9

image1.png
) ChemDraw Uitra - [Ur

& Fie tdt View Object Stuctwre Tet Cuves Color Onine Window Help —T=lx
I EllE B 7 U x <
DEEE%o -/ Mm@ Q] H v
§ -
=
OH o
R NP HO
NH
tryptophan or histidine 3-Phenyl-propenal
o)
HO.

AR u

> CuS0,5H,0

AR =’ TR T Ethamd

NG (70-80°C)

= H 2hrs

~B

>O P1,R=R1 | |

50 P2, R=R2

[o]e)

T

hele e





