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A combined effect of acid catalysis and Mo mediated C=N bond cleavage on the Schiff
base ligand  N'-[(5-bromo-2-hydroxyphenyl)methylidene]-5-methyl-1H-pyrazole-3-
carbohydrazide(LL) which is prepared by the condensation of 5-methyl 3-pyrazole
carbohydrazide with 5-bromo salicylaldehyde, leads to its transformation to the compound
2,2'-[(hydrazine-1,2-diylidenedimethylylidene]bis(4-bromophenol) (1) with the formation
of a Mo(IV) complex in the reaction media. The resulting bis salicylhydrazone was
characterized by UV-Vis, IR, NMR and also by X-ray crystallography. The compound 1
was found to have a more pronounced emission behavior as compared to the used ligand L.
But the Mo(IV) complex which was produced in the reaction medium as a result of the
oxidative cleavage of the ligand, was found to suffer fluorescence quenching with respect

to the ligand.
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INTRODUCTION

In one of our previous publications [1] we have unveiled a
distinctive property of dioxomolybdenum(VI) ion to mediate a
reaction leading to the cleavage of a hydrazone type of ligand
used for its complexation. Since we have spent considerable
amount of time studying and reviewing [2] the complexation
behavior of Mo(VI) ions towards hydrazone and
carbohydrazone type ligands derived from heterocycles, we
were intrigued by the unusual nature of the aforementioned
Mo mediated reaction. Since then we have engaged ourselves
in the investigation of suitable conditions and precursors which
might trigger such a reaction in other related ligands. We have
reported the complexation of Mo(VI) and Mo(IV) ions by a
series of pyrazole derived carbohydrazone ligands a few years
back[3]. The Schiff base ligands obtained by the condensation
of 5-methyl-3-pyrazole carbohydrazide with salicylaldehyde,
substituted salicylaldehyde and ortho hydroxy acetophenone
were found to be good tridentate donor for Mo(IV) and
Mo(VI) species and produced complexes which had fairly
good thermal and redox stability. While preparing the
complexes of these ligands, with the common Mo(VI)
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precursor MoO,(acac),, no evidence of any ligand
transformation could be traced in neutral medium as well as in
acid medium. However we have found here that with
(NH4),Mo00, as the metal precursor and using acidic medium,
a transformation of one of these ligands, take place which is
very likely Mo mediated and closely related to the one
observed earlier. We have also found that the emission
behavior of the used ligand and the transformed product are
completely different. The Mo(IV) complex which is produced
in the reaction medium show fluorescence quenching with
respect to the used ligand. The formation of a green residue,
later characterized as a Mo(IV) complex of the ligand gives
evidence of the oxidative cleavage of the ligand mediated by
Mo(VI) which in turn is reduced to Mo(IV) species.

Experimental Section

MATERIALS

MoO,(acac), was prepared as described in the literature[4].
Reagent grade solvents are used as received. 5 (3)-Methyl
pyrazole —3 (5)-carbohydrazide was prepared as described in
literature [5]. 5-bromo salicylaldehyde, (NH4),Mo00O, were
used as received from commercial source. Ligand L was
prepared by using the literature method [3]. Tetraethyl
ammonium perchlorate (TEAP), used for electrochemical
work, was prepared as reported in the literature [6].
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Preparation of 2, 2'-[(hydrazine-1,2-
diylidenedimethylylidene]bis(4-bromophenol) (1) and
[C10N405H10M0](C0mplex 2)

The compound 1 was prepared by refluxing an acidified (HCI,
pH 2.5) ethanolic solution (25 ml) of (NH4),M00, (0.5 mmol,
0.098 g) with ehthanolic solution of L (0.5 mmol, 0.161 g). On
mixing the two components, immediately an orange yellow
colour was observed. The mixture was refluxed for 1h. The
colour of the solution turned green. The compound 1 separated
as a yellow microcrystalline compound during reflux. It was
filtered, washed with ethanol and dried over fused CaCl,. After
filtration of compound 1 the green filtrate was kept for
evaporation for a week. During that time a green precipitate of
complex 2 was obtained. It was again filtered, washed with
ethanol and dried over fused CaCl,.

Compound 1: Yield 0.024g(25%) Elemental analysis:
Anal.Calc. for C;HsBrNO : C:42.21 H :2.51 N:7.03; Found
C:42.03 H :2.48 N:6.94. The crystals of 1 were obtained by
slow evaporation of a mixed solution of DMF and diethyl
ether. UV-VIS(Apa/nm) (e/dm’mol”cm™) : 295 (15480), 367
(18456), IR(v/em™): Y(N-H) 3278, Y(O-H) 3193 “(C-N) 1549,
Y(C=C) 1528.

Complex 2: [C(N;OsH;(Mo] Yield:0.059 g(50%) Elemental
analysis: Anal.Calc. for CsN,O;HsMo : C:33.24 H :2.77
N:15.51; Found C:33.17 H :2.69 N:15.31 IR(v/em™)(Mo=0):
915, v(N-H) 3318, v(C=0) 1652, v(C=N) 1622, m(C=C)
1555.2.  UV-VIS(Apax/nm) (e/dm’mol”em™) : 548(310) CV
(E/Volts): E,,= 1.33 [Mo(VI)Mo(IV)], E,.= -1.25, E,;= -0.67
[Mo(IV)/Mo(Ill)] AE,=0.58, E;,=0.925.

Physical Measurements

Elemental analyses were performed at IACS, Kolkata on a
Perkin—Elmer 2400 CHN analyzer. The 1H NMR spectra of
compound 1 and complex 2 were recorded on a Bruker
AM300L (300 MHz) superconducting FT-NMR. IR spectra
were recorded as a KBr pellet on a Perkin-Elmer FTIR
spectrophotometer. UV—Vis spectra and DRS were measured
on a Hitachi U-3501 spectrophotometer. Cyclic Voltammetry
was carried out using a Sycopel model AEW21820F/L
instrument. The measurements were carried out at 293 K in
DMF solutions containing 0.2 M TEAP as supporting
electrolyte and 107-10* M solution of the respective complex
deoxygenated by bubbling with nitrogen. The working,
counter and reference electrodes used were a Pt wire, platinum
coil and an SCE, respectively. The fluorescence spectra were
recorded on a Perkin Elmer LS50B fluorimeter.

Crystallographic Measurements

The crystals were measured on an Oxford Diffraction Gemini
diffractometer using Mo Ko radiation (A=0.71073 A) and a
graphite monochromator at 73°C. The unit cell dimensions
were obtained from a least squares fit to the setting angles of
25, accurately determined reflections. The data were collected
using a ®-20 scan technique with a 20 range of 4-55° and were
corrected by an empirical method for absorption and Lorentz
and polarization effect. Unit cell data were obtained by
standard methods [7, 8] Calculations were carried out using a
CrysAlis CCD, Oxford Diffraction Ltd., Version 1.171.32.5
(data reduction), SHELXTL (absorption corrections, structure
solution refinements and molecular graphics) [9]. Crystal data
and details of data collection are listed in Table I.
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Table I Crystal data and structure refinement for Compound 1

Identification code sksg46
Empirical formula C7HSBrNO
Formula weight 199.03
Temperature 346(2) K
Wavelength 0.71073 A
Crystal system Triclinic
Space group P1

Unit cell dimensions

a=6.4470(5) A
b=17.2662(12) A
c=7.8548(8) A

Theta range for data

Absorption correction

Max. and min. transmission

R indices (all data)
Largest diff. peak and hole

Crystal size

collection

Index ranges

Reflections collected
Independent reflections
Completeness to theta =

25.00°

Volume 341.40(7) A3
Z 2
Density (calculated) 1.936 Mg/m3
Absorption coefficient 5.938 mm-!
F(000) 194

0.41 x 0.35 x 0.26 mm3
5.05 o0 32.57°.
9<=h<=9, -10<=k<=10,

-l11<=I<=11

4416

98.3 %

2136 [R(int) = 0.0367]

Semi-empirical from

equivalents

1.00000 and 0.26279

Full-matrix least-squares

Refinement method

Data / restraints / parameters
Goodness-of-fit on F2

Final R indices [[>2sigma(I)]

on F2

2136/0/92

1.037

0.1164

0.1544

R1=0.0496, wR2 =

R1=0.1016, wR2 =

0.803 and -0.964 e.A3

o= 79.081(10)°.
B=179.474(8)°.
vy =172.467(10)°.

Table II Bond lengths [A] for compound 1

Br-C(4) 1.901(5)
o(1)-C(1) 1.341(6)
O(1)-H(1) 0.8200

N-C(7) 1.288(6)

N-N#1 1.398(7)
C(1)-C(6) 1.396(6)
C(1)-C(2) 1.419(6)
C(2)-C(3) 1.383(6)
C(2)-C(7) 1.459(6)
C(3)-C(4) 1.372(6)

C(3)-HBA) 0.9300
C(4)-C(5) 1.386(7)
C(5)-C(6) 1.374(7)

C(5)-H(A) 0.9300

C(6)-H(6A) 0.9300

C(7)-H(7A) 0.9300

Table III Angles [°] for compound 1

C()-0(D)-H() 1095
C(7)-N-N#1 113.3(4)
O(1)-C(1)-C(6) 119.0(4)
0O(1)-C(1)-C(2) 123.0(4)
C(6)-C(1)-C(2) 118.0(4)
C(3)-C2)-C(1) 119.5(4)
C(3)-C(2)-C(7) 118.7(4)
C(1)-CQ2)-C(7) 121.7(4)
C(4)-C(3)-C(2) 120.9(4)
C(4)-C(3)-H3A) 119.5
C(2)-C(3)-H(3A) 119.5
C(3)-C(4)-C(5) 120.5(4)
C(3)-C(4)-Br 120.7(3)
C(5)-C(4)-Br 118.8(3)
C(6)-C(5)-C(4) 119.4(4)
C(6)-C(5)-H(5A) 120.3
C(4)-C(5)-H(5A) 120.3
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C(5)-C(6)-C(1) 121.7(4)
C(5)-C(6)-H(6A) 119.2
C(1)-C(6)-H(6A) 119.2

N-C(7)-C(2) 121.1(4)

N-C(7)-H(7A) 119.4

C(2)-C(7)-H(TA) 119.4

Symmetry transformations used to generate equivalent
atoms: #1 -x+1,-y+1,-z-1

Table IV Hydrogen bonds for Compound 1 [A and °].

D-H..A dD-H) _ d(H..A) d(D...A) <(DHA)
O()-H(1)..N 0.82 1.95 2.648(5) 1423
O(1)-H(1)..Br#2 0.82 3.12 3.525(3) 113.4

Symmetry transformations used to generate equivalent atoms:
#1 -x+1,-y+1,-z-1  #2 x+1,y,z-1

-

la
L
H

NH

X
I
L

Mo mediated C=N bond cleavage
cleavage at b)

i

HCI catalysed
carbohydrazide bond
cleavage

(cleavage ata)

Compound 1

Figure 1 Reaction scheme showing the reactions leading to compound 1

H &t

Figure 3 Intramolecular and inter molecular H-bonding in compound 1
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Figure 4 Fluorescence spectra of compound 1(A) (Agx=293nm, 367nm) and L (B)
(Aex=395nm). The spectra of of L has been magnified thrice to fit in the same
scale.
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Figure 5 (A) Fluorescence spectra of L (Agx =395nm),

(B) After addition of (NH4),MoO4and HCl to a solution of L (Agx
=410nm) (C) After completion of ligand cleavage reaction (Agx=
370nm). All the spectra were recorded in DMF solutions which were 2x
The structures were solved using direct methods and refined
on F? using full matrix least squares techniques with
anisotropic displacement factors for all non-hydrogen atoms.
Positions of the Hydrogen atom were calculated from the
geometry of the molecular skeleton and their thermal
displacement parameters were refined isotropically on a group
wise basis. Selected bond lengths and angles are reported in

Table IT and Table III.

DISCUSSION

We have used the Schiff base ligand prepared by the
condensation of 5-bromo salicylaldehyde and 5-methyl-3-
pyrazole carbohydrazide as a representative of the class of
carbohydrazone ligands for our study of Mo mediated ligand
transformation. When equimolar proportion of the ligand and
(NH4);M00, (taken in HCI medium) was refluxed in an
ethanolic solution, a bright yellow crystalline compound
appeared. The solution turned green and after evaporation of
the mother liquor a green residue was obtained. Single crystals
of the bright yellow compound were grown and it was found to
be an organic compound, 2,2'-[(hydrazine-1,2-
diylidenedimethylylidene]bis(4-bromophenol(1). Its formation
may be only described by the breaking of the original ligand at
both the amide bond (C=0O) as well as at the imine bond
(C=N).The 5-bromo salicyl hydrazone produced by the
cleavage of the used ligand at the amide (C=ONH) bond
undergoes condensation with the 5-bromo salicyl aldehyde
which is made free by the cleavage at the Imine bond
(C=N).(figurel) Though hydrolysis of the amide functionality
may be attributed to acid catalysis, the cleavage of C=N bond
only could have taken place by a Mo mediated oxidative
cleavage. We have subjected the ligand to various level of HCI
concentration in refluxing ethanolic solution. Only two
products were obtained in each case. S5-methyl-3-pyrazole
carboxylic acid and 5-bromo salicyl hydrazone. This is
evidence of only hydrolytic cleavage of amide bond under acid
catalyzed condition. Further when an ethanolic solution of the
ligand was treated with a suspension of (NH4),MoO, in neutral
medium no evidence of any ligand transformation was found.
Here only dioxomolybdenum(VI) complex of the ligand was
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obtained, which has already a known compound reported by
us. The green compound that is obtained as a side product
from the mother liquor was characterized as a Mo(IV)
complex of the 5- methyl 3-pyrazole carboxylate anion
produced in the reaction medium. A composition of
[Mo(IV)O(5-methyl-3-pyrazolecarboxylato),]i.e.

[C1oN4OsH yMo] has been assigned to it from UV Vis, IR and
electrochemical studies. This Mo(IV) complex is an outcome
of the oxidative cleavage that dioxomolybdenum(VI) performs
on the ligand and itself gets reduced. The compound 1 was
first reported by M. P. Jain, et a/ [10] and its complexation
with Tellurium was reported by T. N. Srivastava [11]. We are
reporting the crystal structure of this compound for the first
time and a new method of its preparation.

Structure description

The compound 1 crystallizes with P -1 space group with a
single molecule per unit cell. The two C=N bonds are anti to
each other. This leaves two phenyl rings, the two phenolic OH
groups, and the two bromo groups anti to one another (figure
2). There is almost complete planarity in the molecule. The
two hydrogens of the phenolic OH group are above and below
the plane of the molecule. The N-N bond distance is found to
be 1.398A which shows that this is single bond in nature
whereas the C=N bond shows double bond character at 1.288
A. Because of the large size of the Br atom the two C-Br bonds
are found to be nearly 2A in length. All the other bonds (i.e C-
C and C-O) are in the normal range. All the bond angles
except one C7-N-N#1 shows values applicable to sp
hybridized centres. C7-N-N#1 has a much lower value of
113 There is an E conformation about the two nitrogen atoms.

There are two types of H-bonding in the molecule (Table IV).
The first one is an intramolecular one between the O1, H1 and
N. Two such H-bonds are present on either side of the N-N
bond. The second one is intermolecular type between C5, HSA
and Br (figure 3). H bonds involving Br are not common. This
intermolecular type bond helps to create an infinite linear
chain of molecules in the crystal. In the crystals these infinite
chains are found to be stacked one above the other. Profound
n-n stacking between the phenyl rings which are at cg-cg
distance of 3.73 A helps in this arrangement.

Absorption and Emission behavior

The absorption spectra of Ligand L, taken in a 10° (M) DMF
solution, shows a broad low intensity peak at 405 nm and a
sharp peak at 334 nm This may be due to the n-n* and = -n*
transitions. There are other peaks in the higher energy regions
too. The compound 1 shows two distinctive peaks at 367nm
and 293 nm in the same solvent and concentration. Both these
peaks are moderately intense. Upon addition of the acidified
solution of (NH4),MoQO, to the ligand solution in DMF, a
change in its absorption behavior is observed. The peak at 405
nm disappears and a new peaks at 410 nm and 333nm appears.
These are similar to our earlier reported dioxomolybdenum
(VI) complex of the same ligand and shows that complexation
of the Mo(VI) species takes place in the solution first. These
peaks are assigned as charge transfer transitions of the type N
(pm)-Mo(dr) LMCT and O(pm)-Mo(dr) LMCT respectively
[12, 13, 14], as the ligand based orbitals are either N or O
donor types. After the solution was refluxed for an hour, it
turned green. This solution had a broad absorption peak at 325
nm and another low intensity peak at 548 nm both of which are

of charge transfer type. The isolated complex 2 showed the
same maxima in the UV-Vis solution spectra in DMF.

Organic molecules containing a  fluorophoric unit combined
with site/s for guest binding purpose [15-30] have found
application in building up florescent signaling system for
biomedical research [31] and chemical logics [32-35]. Metal
ions can act effectively as guests for these molecules because
of their ability to enhance, shift or quench [36-38] luminescent
emissions of these organic ligands by coordination. The
changes brought about by metal binding are mechanistically of
four types, photoinduced electron transfer (PET) [39, 40]
photoinduced charge transfer (PCT)[41-43], formation of
monomer/excimer [44-46], energy transfer[47-49] and proton
transfer[50-52]. Transition metal ions with partially filled d-
orbitals are known to induce fluorescence quenching or
enhancement by oxidative or reductive PET and energy
transfer processes [53-55]. Luminescent properties of pyrazole
derived ligands and their complexes have been reported a
number of times in the recent past[56-58]. Though our ligand
(L) has been reported earlier, its emission behavior has not
been explored till date.

The fluorescence spectra of the ligand L, compound 1 and
complex 2 was recorded in 2x 10 (M) solution in DMF
solution at room temperature (figure 4). When excited at a
wavelength of either of its absorption maxima, strong
fluorescence was observed with maxima at 515 nm for
compound 1. Again when the ligand L was excited at both
wavelengths of its absorption maxima i.e. at 395 nm and 334
nm, a fluorescence emission was observed only in the former
case. The intensities of emission were much higher in case of
compound 1 than in L. when recorded in the same solvent
maintaining same molar concentration. In recent years
emission behavior of a number of pyrazole based ligands have
been studied and we identify the pyrazole unit responsible for
the fluorescence of the ligand L. But the strong emission from
the compound 1 was interesting as no particular fluorophore
could be identified here.

The change in emission behavior of L on addition of the
acidified (NH4),Mo00, solution was also studied. We have
mentioned that on addition of (NH,;);MoQO, solution to a
solution of L, a yellow colour developed. On being excited at
410 nm and 333nm, weak emission at 534 nm was observed
which shows evidence of fluorescence quenching due to
complexation of the Mo(VI) ion with L. The emission
behavior of the same solution changes after refluxing and
separation of compound 1. The green solution and the green
residue from it which was later characterized as complex 2
were both found to be non fluorescent when excited at 370 nm
(figure 5).

CONCLUSION

The production of compound 1 in the reaction medium
containing (NH4);Mo00,, HCl and L emphasizes on the
capability of Mo(VI) species to cleave a C=N bond. Though
here, in formation of compound 1, an associative role of the
acid medium is very probable. Moreover, the fact that a
compound with a higher fluorescence emission compared to
the ligand has resulted in the process makes the reaction even
more interesting.
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Appendix A. Supplementary data

CCDC 1831986 contains the supplementary crystallographic
data for compound 1. These data can be obtained free of
charge via http://www.ccdc.cam.ac.uk/ conts/retrieving.html,
or from the Cambridge Crystallographic Data Centre, 12
Union Road, Cambridge CB2 1EZ, UK; fax: (+44) 1223-336-
033; or e-mail: deposit@ccdc.cam.ac.uk.

References

1.

10.
11.

12.

13.

14.

15.

16.

17.

18.
19.

20.

21.

22.

23.

S. Gupta, S. Pal, A. K. Barik S. Roy, A. Hazra, T. N.
Mandal , R. J. Butcher, S. K. Kar , Polyhedron 28
(2009) 711-720

S. Gupta, B. K. Paul, A. K. Barik, T. N. Mandal, S.
Roy, N. Guchhait, R. J. Butcher, S. K. Kar, Polyhedron
28 (2009) 3577-3585.

S. Gupta, A. K. Barik, S. Pal, A.Hazra, S. Roy, R. J.
Butcher, S.K. Kar Polyhedron 26 (2007) 133-141.

G. J. J. Chen, J.W. McDonald, W.E. Newton, lnorg.
Chem., 15 (1976) 2612-2615.

N. Saha, K. M. Dutta, J. Inorg. Nucl. Chem. 43 (1981)
1405-1410.

T. Sawyer, J. L. Roberts, Experimental
Electrochemistry For Chemists, Wiley, NewYork, 1974,
pp 212.

M. Maus, W. Retigg, D. Bonafoux, R. Lapouyade, J.
Phys. Chem. A 103 (1999) 3388-3401.

M. Lukeman, D. Veale, P. Wan, V. Ranjit, N.
Munasinghe, J. E. T. Corrie, Can. J. Chem. 82 (2004)
240-253.

Bruker, SMART (Version 5. 624) and SAINT (Version
6. 04) Programs using the 611Windows NT System,
Bruker AXS Inc., Madison, WI, USA, 2001

M. P. Jain, S. Kumar, Talanta 26 (1979) 909-910.

T. N. Srivastava,. M. A. Siddiqui, /nd. J. Chem.(4) 25A
(1986) 785-786.

S. Purohit, S. P. Ghosh, J. Chem. Res. (s) (1988) 158-
167.

R. Hahn, U. Kusthardt, W. Scherer, Inorg. Chim. Acta.
210 (1993) 177-182.

R. Mattes, V. Mikloweit, Inorg. Chim. Acta 122 (1986)
L19-L20.

Fluorescent Chemosensors of lon and Molecule
Recognition, A. W. Czarnik, Ed., ACS Symp. Ser. 538,
American Chemical Society: Washington DC, 1993

L. Fabbrizzi, A.Poggi, Chem. Soc. Rev. 25 (1995) 197-
202.

Valeur In Topics in Fluorescence Spectroscopy, .
R.Lakowicz, Ed., Plennum Press: New York, 1994, Vol.
Iv.

A. W. Czarnik, Acc. Chem. Res. 27 (1994) 302-308.

A. P. de Silva, H. Q. N. Gunaratne, T. Gunnlauggsson,
A. J. M. Huxley, C. P. McCoy, J. T. Radmacher, T. E.
Rice, Chem. Rev. 97 (1997) 1515-1566.

A. P. de Silva, N. D. McClenaghan , C. P. McCoy, In
ElectronTransfer in Chemistry; V. Balzani, Ed., Wiley-
VCH: Weinheim, Germany, 2000, Vol. 5.

A. P. de Silva, H. Q. N. Gunaratne , C. P. McCoy,
Nature 364 (1993) 42-44.

A. P. De Silva, H. Q. N. Gunaratne, C. P. McCoy, J.
Am. Chem. Soc. 119 (1997) 7891-7892.

A.Credi, V. Balzani, S.J. Langford, J. F. Stoddart, J.
Am. Chem. Soc. 119 (1997) 2679-2681.

11106

24.

25.

26.

27.

28.

29.

30.
31.

32.
33.
34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.
48.

49.

50.

51.

52.

53.
54.

A. P. de Silva, I. M. Dixon, H. Q. N. Gunaratne, T.
Gunnlauggsson, P. R. S Maxwell,T. E. Rice, J. Am.
Chem. Soc. 121(1999) 1393-1394.

G. J. Brown, A. P. de Silva, S.Pagliari, Chem. Commun.
2002, 2461-2464.

H.-F. Ji, R. Dabestani, G. M.Brown, J. Am. Chem. Soc.
122 (2000) 9306-9307.

K.Rurack, M. Kollmannsberger, U. Resch-Genger ,
J.Daub, J. Am. Chem. Soc. 122 (2000) 968-969.

F. Remacle, S. Speiser, R. D. Levine, J. Phys. Chem. B
105 (2001) 5589-5591.

F.M. Raymo, S. Giordani, J. Am. Chem. Soc. 124
(2002) 2004-2007.

F. M. Raymo, Adv. Mater. 14 (2002) 401-414.

J. Wolfram , M. Sauer, In Applied Fluorescence in
Chemistry, Biology and Medicine, W. Rettig, B.
Strehmel, S. Schrader, H. Seifert, Eds. Springer-
Verlag:Berlin, Germany, 1999

K. Rurack Spectrochim. Acta. A. 57 (2001) 2161-2195.
A.J. Bard, Chem. Eng. News 1999, 5.

Digital Computer Electronics, 3rd ed., A. P. Malvino, J.
A., Brown, Eds. Glencoe:Lake Forest, NY, 1993

A. P. de Silva, N. D. McClenaghan, C. P. McCoy, In
Molecular Electronics; B. L. Feringa, Ed., Wiley-VCH:
Weinheim,Germany, 2001.

I. Oueslati, R. A. Sa’ Ferreira, L. D. Carlos, C.
Baleiza™o, M. N. Berberan-Santos,B. de Castro, J.
Vicens , U Pischel Inorg. Chem. 45 (2006) 2652-2660.
B.Bag, P.K.Bharadwaj Chem. Comm. 2005, 513-515.
K-C Chang, I-H Su, A. Senthilvelan, W-S Chung Org.
Lett. , 9 (2007) 3363-3366.

I. Aoki, T. Sakaki, S. Shinkai, J. Chem. Soc. Chem.
Commun.1992, 730-732.

J.-H. Bu,Q.-Y. Zheng, C.-F. Chen, Z.-T. Huang,
Org.Lett. 6 (2004) 3301-3303.

I. Leray, J.-P. Lefevre, J.-F. Delouis, J. Delaire , B.
Valeur, Chem. Eur. J. 7 (2001) 4590-4598.

S. K. Kim, J. H. Bok, R. A. Bartsch, J. Y. Lee, J. S.
Kim, Org. Lett. 7 (2005) 4839-4842.

J. K. Choi, S. H. Kim, J.Yoon, K.-H. Lee, R. A.
Bartsch, J. S. Kim, J. Org. Chem. 71 (2006) 8011-8015.
T. Jin, K.Ichikawa , T. Koyana, J. Chem. Soc. Chem.
Commun. 1992, 499-501.

S. K.Kim, S. H. Lee, J. Y.Lee, J. Y. Lee, R.A. Bartsch,
J. S. Kim, J. Am. Chem. Soc.126 (2004)16499-16506.
B. Schazmann, N. Alhashimy, D. Diamond, J. A4m.
Chem. Soc.128 (2006) 8607-8614.

T. Jin, Chem. Commun. 1999, 2491-2492.

R. K. Castellano, S. L. Craig, C. Nuckolls , J.Rebek Jr.,
J. Am. Chem. Soc. 122 (2000) 7876-7882.

W-S Yu, C-C Cheng, Y-M Cheng, P-C Wu, Y-H. Song,
Y. Chi, P-T Chou J. Am. Chem. Soc. 125 (2003)10800-
10801.

L. Fabbrizzi, M. Licchelli, P. Pallavicini,A. Perotti, A.
Taglietti , D. Sacchi, Chem. Eur. J. 2 (1996) 75-82.

A. W. Varnes, R. B. Dodson, E. L. Wehry, J. 4m.
Chem. Soc., 94 (1972) 946-950.

J. A. Kemlo, T. M. Shepherd, Chem. Phys. Lett. 47
(1977)158-162.

B. Turfan, E. U. Akkaya Org. Lett. 4 (2002) 2857-2859.
P.Pallavicini, L.Pasotti, S. Patroni Dalton Trans., 2007,
5670-5677.



International Journal of Current Advanced Research Vol 7, Issue 3(J), pp 11102-11107, March 2018

55. P. Ghosh, P. K. Bharadwaj, S.Mandal , S. Ghosh, J. Am. 57. U. P.Singh, P.Tyagi, S.Pal Inorganica.Chimica.Acta.,
Chem. Soc., 118 (1996) 1553-1554. 362 (2009) 4403-4408.

56. F-L. Hu, X.-H. Yin, Y. Mi, S.-S. Zhang, W.-Q. Luo 58. X.-M.Shi, R.-R.Tang, G.-L.Gu, K.-1.Huang
Spectrochimica Acta Part A: Molecular and Spectrochimica Acta Part A: Molecular and
Biomolecular Spectroscopy, 75 (2010) 825-829. Biomolecular Spectroscopy, 72 (2009) 198-203.

How to cite this article:

Samik Gupta et a/ (2018) 'A Molybdenum Mediated Transformation of A Carbohydrazone Ligand Leading to the Formation
of A Hydrazone with An Enhancement of Fluorescence Emission', International Journal of Current Advanced Research,
07(3), pp. 11102-11107. DOI: http://dx.doi.org/10.24327/ijcar.2018.11107.1913

sk sk ki sk

11107



