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ABSTRACT

The spectral properties of Pr (111) doped system with some biologically important alkaloids (i.e. atropine, brucine
and caffiene) were investigated at different metal- ligand concentration and broad pH range (2 to 6). The analysis
of oscillator strength values of the hypersensitive transition (3H;— 3P,) and Judd-Ofelt intensity parameters were
performed in order to determine the formation of metal-ligand coordination complex and the type of bonding.

INTRODUCTION

Coordination complexes of lanthanide with alkaloidse found wide application in pharmaceutical bimfogical

fields. In this study we took alkaloids having N@i.e. atropine, brucine and caffeine, which dvke do form

coordination bond with lanthanide. Hence elect®pectra of such coordinated lanthanide alkalggiesns will

helpful in the investigation of the nature of cdaedion bond and the participation of 5d & 4f odtét As we know
that f-f transition in Ln (111) ions is laporateeibidden transition that’s why the intensity of frénsition is weak. In
this present work we have composed some dopedIPr élkaloid system with different M: L Ratio ardifferent

pH of solution. In electronic spectrum of Ptl)(lion of Pr-alkaloid doped system, we got fourake

corresponding to 3H_, 3R, 3H,_, 3P, 3H;_ 3R & 3H,_ D,. 3H,_ 3P is a hypersensitive transition’

which have generally the largest oscillator sttergmong all possible final states and is more iseaso the

change to Tvalue than other transitions. A comparative stoflgscillator strength of hypersensitive transitamd

Judd- Ofelt parameter have been used in to changbge coordination environment of Pr (Ill) withféirent M:L

ratio and at different pH.

Experimental: - Stock solution of .1M Pr@lwas prepared from 99.9% praseodymium oxide, (Markp0%
ethanol solution. .1M, .2M, .3M solutions of atmogj brucine, and caffeine (Merk) were also made0i¥h ethanol.
Now 10 ml of each of these ligand solutions wasead 10 ml of .1M Pr (lIl) solution. In this waye got doped
Pr : Alkaloid system of different M:L Ratio (1 : 1,: 2 & 1 : 3). Electronic spectra of Pr (lll) ion such doped
system was measured at pH 2 to 6. A carbonatéNfla€2H solution and HCI was used to adjust the panfed Pr-
Alkaloid System

M easurement and calculation - All electronic spectra were measured by Systr@2i@2 UV-Visible double beam
spectrophotometer in the range of 400-625 nm. pid secorded by using systronic p-pH system 361mekér at
room temp. 100% £E1s0H (Merk) was used to make solutions.

In the electronic spectra of Pr (Ill) ion four psajorresponding to 3+ 3B, 3H, —»3R, 3H,—8R & 3H;/>1D;
transition have been obtained. BH¥» 3B is hypersensitive pe&k which is highly affected by different
concentrations of ligand and pH of solution.

Oscillator strength of only hypersensitive peak waisulated by the relatiéi :-
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Pexp = 4.60 x 10X Avy, X Emax

Mostly the spectral studies of the solution haverbdone by utilizing the matrix element of carifa#it al. The
calculatic(ans; of Judd-Ofelt parameters, (T4 & Tg) have been made by computerizing program usedabiee
workers.® 8

Table-1
1 | Pr:Atropine System| pH  Hyper Sensitive Peil)(| Pexpx 10° | T2x10° | T4x10° | T6x10° | T4/T6
A M:L Ratio-1:1
1| .1MPr:..1M Atropine 2 22676 5.18 -3.69 0.332 1.4 .210
2 | .1MPr:..1M Atropine 3 22676 5.65 -5.3 0.355 174 20
3 | .1MPr..1M Atropine| 4 22676 6.24 -8.13 0.37p 1.98 0.19
4 | .AMPr:.1M Atropine 5 22676 5.61 -5.4 0.356 1.78 .210
5 | .1MPr:.1M Atropine 6 22676 7.17 -7.06 0.47y 2.2l 0.22
B M:L Ratio-1:2
1 | .1MPr:.2M Atropine 2 22676 6.81 -6.08 0.44p 21 210
2 | .AMPr.2M Atropine| 3 22676 6.54 -11.4 0.44p 2.01 0.22
3 | .1MPr:.2M Atropine 4 22676 8.57 -15.1 0.54p 2.64 0.21
4 | .1MPr:..2M Atropine| 5 22676 7.57 -8.93 0.48p 2.34 0.21
5 | .1MPr:..2M Atropine 6 22676 7.34 -7.449 0.5% 225 .20
C M:L Ratio-1:3
1 | .1MPr:.3M Atropine 2 22676 5.45 -2.22 0.37y 1.6f 0.23
2 | .1MPr:..3M Atropine 3 22676 5.81 -6.04 0.372 1.79 0.21
3 | .1MPr:..3M Atropine| 4 22676 8.57 -15.2 0.562 2.64 0.21
4 | .AMPr:.3M Atropine 5 22676 6.08 -7.09 0.391L 1.8y 0.21
5 | .1MPr:.3M Atropine 6 22676 7.17 -8.86 0.47p 2.2l 0.22
Table-2
1 | Pr-Brucine Systen] pH  Hyper Sensitive PERK) (| Pexpx 10° | T2x10° | T4x10° | T6x10° | T4/T6
A M:L Ratio-1:1
1| .1MPr.1MBrucine 2 22523 6.59 -13.4 0.47p 2.08 30.p
2 | .AMPr.1MBrucine 3 22523 11.2 -12.6 0.672 3.5 0.19
3 | .1MPr.1MBrucine 4 22523 16.5 -19.9 1.04 5.18 0{2
4 | .1MPr.1MBrucine 5 22523 20.8 -12.) 1.16 6.5 0.18
5| .1MPr.1MBrucine 6 22624 28 -17.4 2.28 8.52 0.27
B M:L Ratio-1:2
1| .1MPr.2MBrucine 2 22727 6.81 -5.19 0.45 2.09 0.22
2 | .IMPr.2MBrucine 3 22727 6.44 -4.61 0.428 1.98 20.p
3 | .1MPr.2MBrucine 4 22727 5.98 -6.96 0.368 184 0]2
4 | .1MPr.2MBrucine 5 22727 6.48 -9.49 0.384 2 0.19
5 | .1MPr.2MBrucine 6 22727 8.27 -1.47 0.62) 2.5p 50.p
C M:L Ratio-1:3
1| .1IMPr.3MBrucine 2 22727 6.94 -3.18 0.474 2.18 20.p
2 | .1MPr.3MBrucine 3 22727 6.38 -7.42 0.411 1.9 10.p
3 | .1MPr.3MBrucine 4 22727 6.01 -8.28 0.37 1.8 0}2
4 | .1MPr.3MBrucine 5 22727 7.17 -5.08 0.49p 2.2 0.23
5| .1MPr.3MBrucine 6 22727 8.47 -1.69 0.644 2.58 50.p
Table-3
1 | Pr-Caffiene Systen] pHi  Hyper sensitive pék) (| Pexpx 10° | T2x10° | T4x10° | T6x10° | T4/T6
A M:L Ratio-1:1
1 | .IMPr-.1MCaffiene| 2 22573 4.54 -3.44 0.242 1.42 0.1
2 | .1MPr-.1MCaffiene| 3 22573 4.09 -13.1 0.223 1.28 0.17
3 | .1MPr-.1MCaffiene| 4 22573 4.58 -15.2 0.246 1.43 0.1j7
4 | .AMPr-.1MCaffiene| 5 22573 4.88 -12.9 0.282 1.52 0.19
5 | .1MPr-.1MCaffiene| 6 22573 5.97 -17.1 0.343 1.86 0.1B
B M:L Ratio-1:2
1 | .1MPr-.2MCaffiene| 2 22573 4.39 -11.8 0.212] 1.18 0.18
2 | .AMPr-.2MCaffiene| 3 22573 4.39 -14.5 0.244 1.37 0.1B
3 | .IMPr-.2MCaffiene| 4 22573 4.39 -16.8 0.269 1.54 0.17
4 | .1MPr-.2MCaffiene| 5 22573 4.39 -16.9 0.32 1.77 0.1B
5 | .1MPr-.2MCaffiene| 6 22573 4.39 -19.4 0.336) 1.89 0.18
C M:L Ratio-1:3
1 | .1MPr-.3MCaffiene| 2 22573 5.41 -11.6 0.31 1.68 0.1B
2 | .1MPr-.3MCaffiene| 3 22573 5.74 -12.6 0.354] 1.78 0.7
3 | .1MPr-.3MCaffiene| 4 22573 6.68 -17 0.399 2.08 0.19
4 | .AMPr-.3MCaffiene| 5 22573 7.07 -12.8 0.501] 241 0.2
5 | .1MPr-.3MCaffiene| 6 22573 7.43 -0.77 0.37 2.33 0.1
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RESULTSAND DISCUSSION

Hypersensitive pe& is very sensitive to ionic environment of the $iolo. A red shift® is observed in doped Pr-
alkaloid system with Pr (Ill) ion compared to adqoa. The comparative data of oscillator strengthd Judd-Ofelt
parameters of doped Pr-Alkaloid systems ( Pr-Amepsystem, Pr-Bruccine system and Pr-Caffeinepysth
different metal-ligand concentration at differ@#i of solution are shown in table 1, 2, 3. At adat range of pH
with different M:L ratio, hypersensitive peak shaude variations of oscillator strength and bindet@racteristics.
Results of doped Pr-alkaloid systér® indicate that changes in oscillator strengthscarmnected with change in
ligand concentration and pH. As the oscillatoestith of hypersensitive pe&k is consider as a proof for the
coordination state of the solutions we evaluatedabnding characteristics and coordination behasfiétr (I11) ion

in doped Pr-alkaloid system.

Pr-Atropine system with M:L Ratio=1:1,1:2,1:3

Highest value of oscillator strength for M:L Rafia 1 was obtained at pH = 6 where as in M;L Ratib: 2 and 1 :
3 highest value of oscillator strength was foungtdt= 4. These data revealed that M:L ratio 1 Pi(lll) forms
strong coordinated complex in weak acidic soluthowl at higher concentration of alkaloid (M:Lratii2&1:3), Pr
(111 forms stable coordinated complex comparatpial high acidic solution.

Pr-Brucine system with M:L Ratio=1:1,1:2,1:3

In this system for M:L Ratio 1 : 1, Pr (lll) fornre®ordinated complex with brucine in strong acidiuton where
as for M:L Ratio - 1 : 2 and 1 : 3,the highest eabi oscillator strength was obtained at pH = & &xhibit Pr (1)
forms coordination complex with brucine in weakdacisolution.

Pr-Caffeine system with M:L Ratio=1:1, 1:2, 1.3

Pr-Caffeine system exhibit highest value of ostmllastrength in weak acid solution (i.e. pH = 6} fsach M:L
Ratio. A systematic increase in oscillator stréngglues was observed together with all M:L Ratiol @ broad
range pH of solution.

In Pr-alkaloid system, value of nephelauxetic réfiphas been found to be less than one in all systdPositive
value of b¥z indicates some covalent character4alldoid bond. The values of, have been found to be negative
® for all systems. The values of, T, & T¢ are in the sequence € T, < Tg and Ratio JTg varies from 1.5 10-
2.6 *10" indicates a very slight change in the symmetryiadoPr (I11) ion in the present system under study.

CONCLUSION

From the above results it may be concluded thambgsurement of electronic spectra of Lanthanidedioated
system, we can able to predict the coordinatiorabiel\r of Pr (Ill) and nature of coordination boimda broad
range of pH of solution.
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