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ABSTRACT

Ethylen Bispyridinium PeroxoDisulfate (EBPPD) isprepared by addition of
pyridineto 1,2dibromoethane to form the corresponding dibromide salt and
subsequent addition of this aqueous solution to a solution of Potassium
Peroxodisulfateinwater. The structure of EBPPD has been probed by Crys-
© 2012 Trade Sciencelnc. - INDIA

tallographic X-Ray analysis.

INTRODUCTION

Theavailability of selectiveoxidantsfor selective
functiona group transformation of organic compounds
isof obviousimportanceto researchinorganic chemis-
try. Peroxodisulfatein severd casesfulfilesmost require-
ments!l. The perxodisulfateion, S,0,%, isoneof the
strongest oxidizing agents and iseven stronger than
H.,O,. Thestandard redox potential isestimated to be
2.01V (1.77 for H,O,) in agueous solutionfd. S,0,*
oxidation frequently proceedsby aninitial O-O bond
breakage to give, the radical anion SO,", which ap-
pearsto beavery effectivee ectron transfer oxidizing
agent™. Many standard oxidation procedureshave been
availablefor this purpose. The sdl ective oxidation of
varaities of organic compoundsisanimportant trans-
formation because of the complexitiesin natural prod-
uct structures, and many methods havebeen devel oped
to accomplish thisparticular reaction®”. Although the
various methods have some synthetic advantagesindi-
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vidudly, they still suffer from one or moredrawbacks
suchas, low yield, harsh or delicatereaction condition,
the need for large excess of oxidant and sidereactions.
Therefore, it isstill important to develop aselective,
mild and efficient method. In recent years new
peroxodisulfate oxidants such astetrakis (pyridine) sil-
ver (1) peroxodisulfate ([Ag (py),] S,0,)"¥, benzyl
triphenyl phosphonium peroxodisulfate ([ph CH,PPh],
S0, n-buityl triphenyl phosphonium peroxodisulfate
([n- Bupph,], S,0,)!"%, bis (1-benzyl -4- aza-1-
azoniabicyclo [2.2.2] octane) peroxodisulfate™?
Cetyltrimethyl ammonium peroxo disulfate*>3,
bis(bipyridinine) silver (11) peroxy disulfate and potas-
sium peroxo disulfate have been used for oxidation
varietiesof organic substrates.

In connectionwith our ongoing programtofind new
oxidizing agentsfor organic substrates, we havefound
that Ethylene Bispyridinium Peroxodisulfate (EBPPD)
isan efficient and more stableand so bench top oxidant
for oxidation of veraities organic compounds.
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X-ray crystallography

Suitablesingle crystalsof (1) were carefully se-
lected under an optical microscope and gluedtothin
glassfibers. Thediffraction datawere collected ona
Nonius DIP1030H system with graphite-
monochromated M o-K o radiation (A=0.71073 A) at
298(2) K. Cell refinement, indexing and scaling of the
dataset were carried out using packages Denzo and
Scalepack™. The structure were solved by direct
methodsand refined by full-matrix |east-squaresmeth-
ods on F2 by using the SHEL X-97 program pack-
agel®l, Theweighting schemewasw = 1/ [ o (F0?) +
(0.0474 P)? where P = (FO? + 2Fc?)/3. The contri-
bution of H atoms at cal cul ated position wasintro-
ducedinthefind cyclesof refinement. All thecalcula

TABLE 1: Crystallographicdata and structurerefinement

parametersof 1

Empirical formula : C12H14 N2 08 S2
Formula weight . 378.37
Temperature :298(2) K
Wavelength :0.71073 A

Crystal system : Monoclinic

Space group . P2Jc

Unit cell dimensions

:a=8201(4) A, b=9.861(3)

A, c=9.933(2) A

Volume Lo = 90°, B = 98.36(3)°,
vy =90°

Z, Calculated density - 794.8(4) A3

Absorption coefficient 12,1581 Mg/m3

F(000) £0.380 mm'*

Crystal size : 392

Theta range for data collection : 0.4 x 0.2 x 0.15 mm

Index ranges : 3.66 t0 29.62°

Reflections collected / :-11 <h<11,-13<k< 13,

unique -13<1<13

Observed reflections : 8970/ 2129 [R(int) =

[I>2sigma(l)] 0.0337]

Completenessto theta=29.62° : 1864

Max. and min. transmission  : 94.7%

Refinement method

: Full-matrix least-squares

on F2
Data/ restraints/ parameters  : 2129/ 0/ 110
Goodness-of-fit on F2 :1.090

Final R indices [I>2sigma(l)]
R indices (all data)
Absolute structure parameter
Largest diff. peak and hole

' R1=0.0417, WR2 = 0.1246
' R1=0.0452, WR2 = 0.1269
£ 0.16(2)

:0203and-0.316 e A

tionswere performed using theWinGX System, Ver
1.80.057. The crystallography detailsfor the struc-
turesdetermination of (1) waspresentedin TABLE 1.
Atomic coordinatesand equivaent isotropic displace-
ment parameters, bond distances and bond anglesand
anisotropic displacement parameters are listed in
TABLE 2, TABLE 3and TABLE 4, respectively.

TABLE 2: Atomic coor dinates(x 10%) and equivalent isotro-
pic displacement par ameters (A2 x 103 for (1). U(eq) isde-
fined asonethird of thetraceof theorthogonalized Uij tensor.

x y z U(eq)
N(1)  8392(2)  5689(1)  5973(1)  48(1)
C()  7635(2)  4936(2)  6820(2)  55(1)
C2  6106(2)  53052)  7103(2)  62(1)
C3)  5351(2)  6449(2)  6512(2)  65(1)
C4) 61502  7217(2)  5640(2)  68(1)
C(5)  7684(2)  6818(2)  5382(2)  60(1)
C6)  10062(2)  5306(2)  57102)  52(1)
S(1)  1633(1)  8821(1)  4268(1)  50(1)
O(l)  2848(2)  9446(2)  3571(2)  72(1)
0(2)  2233(2)  8189(2)  5545(1)  71(1)
0(3)  415(2)  8020(1)  3437(1)  64(1)
O@4) 6822  10211(1)  4631(2)  67(1)
TABLE 3: Bond lengths[A] and angles [°] for 1.
N(1)-C(1) 1.341(2)
N(1)-C(5) 1.349(2)
N(1)-C(6) 1.4800(19)
C(1)-C(2) 1.374(2)
C(1)-H(1) 0.9300
C(2)-C(3) 1.376(2)
C(2-HQ) 0.9300
C(3)-C(4) 1.384(3)
C(3)-HE) 0.9300
C(4)-C(5) 1.378(2)
C(4)-H(4) 0.9300
C(5)-H(5) 0.9300
C(6)-C(6)#1 1.523(3)
C(6)-H(6A) 0.9700
C(6)-H(6B) 0.9700
S(1)-0(1) 1.4325(14)
S(1)-0(2) 1.4342(13)
S(1)-0(3) 1.4367(13)
S(1)-0(4) 1.6431(12)
O(4)-O(4y#2 1.482(2)
C(L)-N(L)-C(5) 121.41(13)
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C(1)-N(1)-C(6) 119.58(14)
C(5)-N(1)-C(6) 118.98(13)
N(1)-C(1)-C(2) 120.09(15)
N(1)-C(1)-H(1) 120.0
C(2)-C(1)-H(1) 120.0
C(1)-C(2)-C(3) 119.81(16)
C(1)-C(2)-H(2) 120.1
C(3)-C(2-H(2) 120.1
C(2)-C(3)-C(4) 119.40(16)
C(2)-C(3)-H(3) 120.3
C(4)-C(3)-H(3) 120.3
C(5)-C(4)-C(3) 119.24(16)
C(5)-C(4)-H(4) 120.4
C(3)-C(4)-H(4) 120.4
N(1)-C(5)-C(4) 120.05(15)
N(1)-C(5)-H(5) 120.0
C(4)-C(5)-H(5) 120.0
N(1)-C(6)-C(6)#1 109.03(15)
N(1)-C(6)-H(6A) 109.9
C(6)#1-C(6)-H(6A) 109.9
N(1)-C(6)-H(6B) 109.9
C(6)#1-C(6)-H(6B) 109.9
H(6A)-C(6)-H(6B) 108.3
O(1)-S(1)-0(2) 116.19(10)
O(1)-S(1)-0(3) 115.67(9)
0(2)-S(1)-0(3) 112.91(9)
O(1)-S(1)-0(4) 97.65(8)
0(2)-S(1)-0(4) 106.32(8)
0(3)-S(1)-0(4) 105.79(8)
O(4)#2-0(4)-S(1) 106.91(11)

Symmetry codes: #1 —x +2, -y + 1, -z + 1; #2-x, -y+ 2, -z + 1

TABLE 4: Anisotropic displacement par ameter s (A2 x 107)
for (1). Theanisotropic displacement factor exponent takes
theform: -2#x?[h2a*2U11 +...+ 2hk a* b* U12]

ULl U22 U33 U23 Ul13 U12
N(1) 451) 49(1) 52(1) -3(1) 13(1) 2(1)
C() 541) 56(1) 56(1) 6(1) 16(1) 6(1)
C(@ 55(1) 68(1) 67() 11(1) 24(1) 41
C(3) 52) 72(1) 75(1) 6(1) 22(1) 12(1)
C(4) 62(1) 58(1) 89(1) 14(1) 241 14(1)
C() 581) 52(1) 75(1) 91 23(1) 3(1)
C(6) 43(1) 61(1) 541 -7(1) 111) 21
S(1) 46(1) 50(1) 54(1) -1(1) 13(1) 7()
o) 60(1) 77(1) 881 -6(1) 37(1) -3(1)
0( 691 78(1) 62(1) 81 11) 16(2)
O@) 66(1) 651) 591) -7(1) 8(1) -6(1)
O(4) 63(1) 44(1) 1041 5(1) 46(1) 3(1)
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RESULTSAND DISCUSSION

Thecompound (1) crystallizesinthe Monoclinic
spacegroup P 2 /c. Thestructure of compound (1) is
showninFigurel.

cel \“A 3\(’T);?i
/”)-.ﬁ\ o o~ ﬁ ?Pm, “

F|gure1 : ORTEP drawing at 40% probability ellipsoid of
compound ().

Boththeionsarel ocated onacrystalographic center
of symmetry at the midpoint of C6-C6" and O4-0O4',
respectively. Thecell packing of theunit cell of com-
pound (1) isshowninFigure2.
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Figure?2: A packing diagram of theunit cell of compound 1
looking down thea-axis.

EXPERIMENTAL SECTION

All the substrates were purchased from Fluka
and Merck. The product wereidentified by X-Ray
Crystallographic analysisand so *HNMR, IR spec-
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trawere measured at 100 MHZ with aAC Bruker
spectrometer with tetramethylsilaneasaninterna ref-
erenceand D,O as solvent. IR spectrawere recorded
withaFT IR 8400 s SHIMADZU (400-4000cm?)
Spectrometer.

Preparation of ethylene bispyridinium
peroxodisulfate (EBPPD)

A mixtureof pyridine (4 ml, 44.8 mmol) and 1,2-
dibromoethane (1.9 ml, 22mmol) wasstirredin DMF
(40 ml) at 120°C for 2 h. After cooling the mixture,
thewhite solid formed wasfiltered, washed with di-
ethyl ether (3x25ml) and dried under vacuum!*®. Then
to a solution of EthylenBis pyridinium Bromide
(10mmole,3.43g) In 75 ml water K S,O, (1.3g, 5
mmol) in 100 ml of water was added dropwise and
the reaction mixture was stirred for 20min. at room
temperature. A white solid wasformed . The precipi-
tate was filtered, washed with cold distilled water
(50ml) And dried in adesicator under vaccum over
calcium chlorideto afford awhite powder . Theyield
of EBPPD was 75% and decomposes at 200°C to a
light brown material.

Ethylen bispyridinium peroxodisulfate: IR (KBr):
(3120, W), (3080, M), (2380, M), (1640, M), (1490,
S), (1270, S), (1200, S), (1090, S), (940, S), (790,
S), (680,S), (530, S),(480, M), (430, W) cnr™.
Ethylen bispyridinium peroxodisulfate: *H NMR
(100 MHZ, D,0): 5 8.6(d, 4H, 4CH ortho), 8.45 (d,
2H, 2CH para), 8 (t,4H, 4CH metha), 5.15(s, 4H,
2CH,).
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