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ABSTRACT

The anodic oxidation of p-methylbenzyl alcohol hasn studied in the biphasic system containing N&Gl redox
mediator, CIO”/CI" by hydrolysis in HCI acid medium. Since severalapa reactions are possible, we have
investigated, in an undivided cell equipped witllatinum/Platinum electrode using chloroform asavent in
presence of the 0.36M Hcl as a supporting electeplyhe following parameters influencing the pretittnof p-
methylbenzaldehyde: nature of the In-Cell and Ek-@ethod, nature of the supporting electrolytetuna of the
anode, initial p-methylbenzylalcohol concentratiomedium, mediator concentrationand reusability @lerg
mediator. For the optimum conditions, the conversaf p-methylbenzaldehyde yields maximum at 96%. Th
reaction mechanism and the features distressingtineent efficiency of  p-methylbenzaldehyde potidn were
explored.

Key words: Biphasic electrolysis, anodic oxidatigimethylbenzyl alcohpEx-cell method,Sodium Chloride.

INTRODUCTION

Aromatic aldehydes are very useful as perfume caorapis or key synthones for the production of aetgrof fine
and specialty chemicals such as pharmaceuticadstulfs and pesticides.Selective catalytic oxidatbalcohols to
corresponding aldehydes or acids is of great inapodg for both laboratory and synthetic industrial
applications[1].In particular, aldehydes represemtimportant class of products and versatile inggliates in the
field of fine chemicals such as fragrances or fadditives[2].In this methodthe nucleophile (Nis transferred
from the aqueous phase into the organic phasemmethylbenzylalcohol where it undergoes reactioth the
newly electrogenerated species @ED.This method presents many advantages in electmistrg: cheap
nucleophile source (sodium salts), high condugtigitd in general higher product yields in comparism anodic
substitution in heterogenous organic solutions. Wafthe chemical reactions are not very selecitie.the other
hand, electrochemical methods omit the productibimarganic wastes from the oxidant, and appedreé@ means
to increase the selectivity of benzaldehyde foramatiPrior reported on electrochemical oxidation diyemical
method using transition metal compounds such asalm (V1) oxide, permanganates, ruthenium (VIijde and
dichromates[3-pUsing toxic metal salts and transition metals far tonversion of alcohol oxidation to aldehydes

[6-13.
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Allylic alcohols are selectively oxidized to aldeles under the conditions of anodic oxidation obhbis at the
hydroxide nickel anode in the two-phase systes68®; (aq) petroleum ether. In the case of primary adtshthe
production of benzaldehyde had been carried ouioim polar organic phase thus preventing furtheédation to
carboxylic acids [l4Filica-supportedreagents [[LZand carbon-supported platinum catalysts |Qiéaternary
ammonium salt [17]was used to oxidize alcohols wlttro-generated hypobromite as emulsion elgstisl

Biphasic electrolysis has a distinct advantage agarventional homogeneous electrolysis with respeoctasy
handling and mediator recycling [18].In homogenesystems, lower selectivity is observed due to @xédation
of the substrate on the surface of the electroadihg to a mixture of products. In biphasic elelgsis systems, the
reactive species formed by electrolytic oxidatiémdalide ion in the aqueous phase, can be tadetinciously into
the organic phase, and then reacted with the subsselectively to give the products. After comipletof the
electrolysis, separation and evaporation of thawiglayer affords the product.

A biphase electrolytic system can be used readigonvert alkyl aromatic compounds to monobromavdéres in
guantitative yields [19]Presently, only a few reports are available onsyreheses of fine chemicals by biphasic
electrolysis method [20-2114-methoxybenzyl alcohol was oxidized by photochetnieaction using Ti@ as
electrode [22Electrochemical oxidations have been carried oirtgugarious electrodes [23-25] as reported in the
literature.

Ceric ammonium sulphate and Sodium nitrate medigi@8-27]are reported in our previous work in twoape
electrolysis Herein we further developed ainnovative methadtie controlled oxidation pfmethylbenzyl alcohol
usingin-situ generated hypochlorous reactive species to thregmonding-methylbenzaldehyde.

The Present work is to investigatetheof indireegtcegbchemical anodic oxidation gimethylbenzyl alcohol by
biphasic electrolysis in order to get an insigltbian optimum operation conditions such as In-@ali Ex-Cell
method, supporting electrolyte, anodic materiaitsain p-methylbenzylalcohol concentration, medium, medtiat
concentration and reusability of spent mediatohe aximum yield of 96%-methylbenzaldehyde production at
room temperature was achieved. The Scheme 1 gjobafiresentingo-methylbenzyl alcohol oxidation is as
follows:

CH,OH HO

Pt/Pt, NaCl, CHGJ

v

450mA/cnt, 30 rpm, 30-32C

CHs CH,

Schemel: The anodic oxidation of p-methylbenzyl alcohol by biphasic electrolysis.
EXPERIMENTAL SECTION

2.1 Electrochemical oxidation of p-methylbenzyl alcohol.

The optimization was carried out in a 120 mL undéd cell equipped with a magnetic stirrer, and
Platinum/Platinum electrodes were used for the dsjghelectrolysis. Room Temperature was maintagwettant
throughout the electrolysis process. The volumeslettrolyte40mL, the concentration of supportingcglolyte
(0.36 M) and the stir rate were constant.

Aplab power source was used as a direct curremtsdar the electrolysis. All the chemicals wereedgent grade
quality.The electrolysis was monitored by HPLC (8adzu, Japan, Model. no. CLASS. VP-10) using (250 xn
4.6 mm) as the stationary phase. The eluent cedsist acetonitrile/water (80:20) at a flow ratelofmL min™.
Samples were analysed at a wavelength of 254 nim avitV detector (Shimadzu UV-vis detector) couplec
printer. Authentic samples pfmethylbenzaldehyde and 4-methylbenzoic acid weesldo calculate the peak area
of the corresponding experimental product for yigdttulation
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2.2 Analysisof the Products.

The FT-IR spectra of the products were recordech veit double-beam Mattson Galaxy Series FTIR-3000
spectrometer in the range of 4000-400"amsing KBr pellets. 400 MHZH spectra were measured on a 400 MHz
FT-NMR spectrometer equipped with a Bruker S2 Ctgtierm in the indicated deutero solvent and at i@mth
temperature. Chemical shifts are reported in pgetanillion. DMSO as a solvent at 25°C.

2.30ptimization of p-methylbenzal dehyde production:

Experimental condition for In-Cell method.

A solution of p-methylbenzyl alcohol (1.045 g, 10 mmol) dissohied20 mL chloroform was transferred to an
undivided electrolytic cell. An aqueous solutior® (@L) of sodium chloride(7.04g, 12%) containing®Jd HCI
was added to the above solution. Deionized water weed for preparing sodium chloride solution. Tplatinum
electrodes each of 15 érarea were placed in the upper layer of the aqupbase without touching the organic
phase but very close to the interphasial regiohe @queous upper phase acted as the supportirtgobfecand
chloride as cationic source. Biphasic electrolysis achieved with a magnetic stirrer at the lowpstd (30 r.p.m.)
necessary to prevent the separation of the twogshakhe temperature of the electrochemical celtesia was
maintained at 30-34°C throughout the electroly§lse electrolysis was conducted Galvanostaticallg aturrent
density of 30 mA/cthuntil the quantity of 3F charge was passed. Aguali was drawn periodically from the
organic phase and was monitored by HPLC. After detign of the electrolysis, the lower organic phagas
separated; washed with water (2 x 25 mL), driedrcamehydrous Ng0O, and the solvent was removed by
distillation. HPLC analysis of the residue indichtee presence of 96% of 4-methylbenzaldehydE7@lg) along
with 4% unconverted 4-methylbenzyl alcohol. All theolated products were characterized by the usual
spectroscopic techniques: IR, proton NMR and Prbdkatation by Column Chromatography. The spectpsc
characteristics were in agreement with those regdrt the literature [26-27]

Experimental condition for Ex-Cell Method.

A solution of p-methylbenzyl alcohol (1.045 g, 10 mmol) dissohied20 mL chloroform was transferred to an
undivided electrolytic cell. An aqueous solutio® (®1L) of sodium chloride (7.04g, 12%) containin@®M HCI
was added to the above solution. Deionized watarwgad for preparing sodium chloride solution. ek doesn’t
contain any electrodes ,the aqueous upper phaseé astthe supporting electrolyte and chloride &ésria source.
Biphasic electrolysis was achieved with a magnstiiter at the lowest speed (30 r.p.m.) necessaprévent the
separation of the two phases. The temperature eofetbctrochemical cell contents was maintained0at33°C
throughout the electrolysis. The reaction was adldwo stir up to 71 mts.. After completion of tHectrolysis, the
lower organic phase was separated; washed withr {te 25 mL), dried over anhydrous }$£, and the solvent
was removed by distillation. HPLC analysis of thesidue indicated the presence of 6 % of the yield-
methylbenzaldehyde and 94% unreacted 4-methylbaltoyiol .

In the electrochemical anodic oxidation of p-melieylzyl alcohol was carried out in order to deteemthe
influence of the following parameters.

Effect of Cell methods . (In-Cell and Ex-Cell)

Effect of medium . (Acidic, Basic and Nal)

Effect of Various Supporting Electrolytes : (HCI, HNDH,SG,, HCIO,)

Effect of Supporting Electrolyte Concentration . (0.18 0.27 0.36 0.45 0.55M

Effect of Anodic materials . 1@ Pt/Pt, PU/C, C/SS)

Effect of Initial concentration of p-methylbenzyahol . (05, 10, 15, 20 mmol)

Effect of Chloride Mediator . NacCl, BaCl, KCIHCI, MgCl,, SrCh
Effect of Reusability of Spent Mediator . (Reuse 1, 2 and 3)
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Figure 1. Electrochemical Cell set up for the anodic oxidation 4-methylbenzyl alcohol.
RESULTSAND DISCUSSION

3.1. Biphasic Electrolysis.

Biphasic electrolysis is one where the electroyte the substrate are present in different ph&ghen electrolysis
occurs, electrolytically generated species trafrels aqueous phase to organic phase and attaclssitis¢rate. The
products obtained in two-phase electrolysis wilt be the same as in the homogenous electrolysis. sTidies
revealed that when the two-phases (aqueous andiongaases) are stirred in such a way without distg the two

layers i.e., leaving the immiscible phases sepdr@tationary electrolysis), the products obtaifresn Biphasic

electrolysis is entirely different from homogenalsctrolysis.

3.2. Ratio of Electrolyte and Organic Phase.

In the present study saturated sodium chloridetisoluis used as upper phase and chloroform comigid-
methylbenzyl alcohol as lower phase. The unstabig@othlorous acid reactive species is generated
electrochemically in aqueous phase by oxidatiorhdbride ions and is transported to the organicsphize. the
reaction takes place at the interphase of the twas@s. Hence more the interphase area higherahsport of
chlorinating species which makes the reaction fHsé cell is designed in such a way that the hetjatmeter ratio

of the cell is 1:1. The electrodes were placedectosthe interphase of the two-phases without timgcthne organic
phase.

3.3 Effect of Method:
The experimental result reveals that Ex-cell methasi only 6% of yielgh-methylbenzaldehyde.

But in the case of In-Cell method the maximum yiel®6% was obtained. So, the electrode plays iogivrole in
order for the anodic oxidation gi-methylbenzylalcohol in the In-Cell method.

3.4Effect of Medium:

Indirect electrochemical oxidation pfmethylbenzyl alcohol was carried out in a diffdreredium. Acidic medium
HCI has preferred, NaOH for basic medium and Néutedium. Sensibly says, the acidic medium yieldsimum
96%for the production gf-methylbenzaldehyde production. The results arerted in Tablel
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Tablel. Effect of Medium on thein-direct electrochemical oxidation of4-methylbenzylalcohol by biphasic electrolysis

SNo | Medium Yield % Current Efficiency % for the formation gf
) 4-methylbenzylalcohol  4-methylbenzaldehyde 4-methylbenzaldehyde
1 Acidic? 4 96 64
2 Basic® 38 62 44
3 Neutral 31 66 41

Experimental conditions: Organic layer:p-methylbgiaicohol (10mmol) in 20mL chloroform;
Aqueous layer: 12%NaCl (60mL@); Supporting electrolyte: 0.36MHCI, 0.08NaOH; Current density: 30mA/cm2 Electrode: Pt/RirBig
rate: 30rpm, Cell volume: 120 mL, Type of cell: inided glass cell, Temperature: 30-34°C.
# AcidicMedium (HCI)
® Basic (NaOH)

3.5. Effect of Supporting eectrolyte.

Acid which acts as a supporting electrolyte for bighasic electrolysis. This supporting electrolgtays a key role

in defining the environment surrounding an eleatrodo find the optimum conditions for acid, studigere
conducted at varying the acids on the controlleédation of 4-methylbenzyl alcohol. The Biphasicattelysis was
attempted with various acid media such aS®, HNO; and HCIQ. It was observed that all other acids performed
equally well, this means that current utilizatiofll iee the same for all the three acids expect HN@nce the
suitable acid for the indirect electrochemical atidn is HCI due to its low cost. The oxidant capaof Sodium
Chloride increases in presence of the acids iridi@wing order HCI>HCIQ>H,SO,>HNOs.Table 2 represents the

effect of acid.

Table2. Effect of supporting electrolyte on thein-direct electrochemical oxidation of 4-methylbenzylalcohol by biphasic electrolysis

SNo | Acids Yield % Current Efficiency % for the formation qf
) 4-methylbenzylalcohol  4-methylbenzaldehyde 4-methylbenzaldehyde
1 HCI 16 84 56
2 H.SO, 18 82 55
3 HCIO, 16 84 56
4 HNO; 34 65 43

Experimental conditions: Organic layer: p-methylagialcohol (10mmol) in 20mL chloroform;
Aqueous layer: 12% NaCl (60mL®)); Supporting electrolyte: Various acids (2mL);r@nt density: 30mA/cfrElectrode: Pt/Pt Stirring rate:
30rpm, Cell volume: 120 mL, Type of cell: undividéaks cell, Temperature: 30-34°C.

3.6. Effect of Acid Concentration.
Acid concentration takes an important vital rolethie indirect oxidation systems. The effect of HGhcentration

carried out for the oxidation of 4-methylbenzyl @iol to 4-methylbenzaldehyde. Almost identical ggewere
obtained for 1mL, 1.5mL and 3mL (65-84%), on aduiitof 2mL of HCI concentration there is large irage in

the4-methylbenzaldehyde vyield. It is observed fribva table that oxidation of 4-methylbenzyl alcohol 4-

methylbenzaldehyde is favored with the use of nmedacid concentration of around 0.36 M HCI (2mLg tiesult
reveals that this method is eco-friendly.Table Bresents the effect of acid concentration and Eigushows the
correlation between acid concentration and yield-afethylbenzaldehyde.

Table 3. Effect of acid concentration on the in-direct electrochemical oxidation of 4-methylbenzylalcohol by biphasic electrolysis

SNO HCIAcid Concentration Yield % Current Efficiency % for the formation of
) (M) 4-methyl benzyl alcohol  4-methylbenzaldehyfe 4-methylbenzaldehyde
1 0.18 21 73 49
2 0.27 17 78 52
3 0.36 15 84 56
4 0.45 19 65 43
5 0.5% 30 70 58

Experimental conditions: Organic layer: p-methylagialcohol (10mmol) in 20mL chloroform;
Aqueous layer: 12 % NaCl (60mL®); Supporting electrolyte: 0.18- 0.55 M HCI (TaBleCurrent density: 30mA/crilectrode: Pt/Pt Stirring
rate: 30rpm, Cell volume: 120 mL, Type of cell: inided glass cell, Temperature: 30-34°C.

3.7. Effect of Various Chloride M ediator.

The Effect of Salt variations was studied extergive get the good response of various chloride iated The
results are reported in Table 4. Prior to the variohloride mediator, NaCl will give good respofwethe oxidation
of 4-methylbenzyl alcohol to 4-methylbenzaldehyiiés observed from the table that oxidation of éthylbenzyl
alcohol to 4-methylbenzaldehyde is favored withuake of NaCl.
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Table 4. Effect of Chloride mediator on thein-direct electrochemical oxidation of 4-methylbenzylalcohol by biphasic electrolysis

Yield % - .
. . . Current Efficiency %for the formation of
S:No | Various Chloride mediatar 4-methyibenzyl| 4 ethyibenzaldehyde 4-methylbenzaldehyde
1 NaCl 4 96 64
2 BaCl 11 87 58
3 KCI 22 70 47
4 NH,CI 19 76 51
5 MgCl, 21 66 44
6 SrCh 12 85 57

Experimental conditions: Organic layer: p-methylagialcohol (10mmol) in 20mL chloroform;
Aqueous layer: 1.66% Various mediators (60mD}i Supporting electrolyte: 0.36M HCI; Current détlgs30mA/cm Electrode: Pt/Pt Stirring
rate: 30rpm, Cell volume: 120 mL, Type of cell: inided glass cell, Temperature: 30-34°C.

3.8. Effect of Chloride M ediator Concentration.

To find the optimum total chloride concentratidme experiments were carried out in presence ofadl medium
at 30-34°C. Sodium chloride was used as mediatorthfe controlled oxidation of4-methylbenzyl alcohnl a

biphasic electrolysis system. The result shows 128 of mediator concentration is required for thienation of

hypochlorous acid species. Thissitu generated hypochlorous acid species reacted thsttrinterphasial region
of organic and aqueous phase for the controlledatixin of 4-methylbenzyl alcohol. Eventually, thedrator did

not induce the product(4-methylbenzaldehyde) fathier oxidation.Table 5 represents the effect oforitie

concentration.

Table 5: Effect of Chloride mediator concentration on thein-direct electr ochemical oxidation of4-methylbenzylalcohol by biphasic

electrolysis
. NN Yield % Current Efficiency % for the formation
S No | Mediator Concentration (% 4-methylbenzyl alcoho| 4-methylbenzaldehyde Of4-methylbenzaldehyde
1 1.66 26 69 46
2 5.00 17 45 30
3 8.33 23 56 37
4 12.01 4 96 64
5 15.00 12 75 50
6 Saturated Solution 7 93 62

Experimental conditions: Organic layer: p-methylagialcohol (10mmol) in 20mL chloroform;
Aqueous layer: 1.66-15% NaCl (60mL®); Supporting electrolyte: 0.36M HCI; Current dégs30mA/cr Electrode: Pt/Pt Stirring rate:
30rpm, Cell volume: 120 mL, Type of cell: undividéaks cell, Temperature: 30-34°C.

3.9. Effect of Various Electrode M aterials.

In the search for good reaction conditions one khdiegin with the electrode and sees that are iaetthe
reduction/oxidation potential of the substrate. Wfiégards to all other electrodes Pt/Pt which goad choice for
the conversion of 4-methylbenzyl alcohol to 4-métepzaldehyde. Carbon/carbon and Carbon/Stainlest@les
get dissolved during the reaction this may leadthéofewer yields. Table 6 lists various types lectode pairs
employed in selective oxidation of4-methylbenzytalicby the biphasic electrolysis method.

Table 6: Effect of anodic materialson thein-direct electrochemical oxidationof4-methylbenzylalcohol by biphasic electrolysis

Yield % . .
. Current Efficiency %for the formation of
S:No | Electrode Materialy 4-methyl benzyll 4 metnyibenzaidehyds 4-methylbenzaldehyde
1 CiIC 23 69 46
2 CISS 21 76 51
3 Pt/SS 30 69 46
4 Pt/Pt 4 96 64

Experimental conditions: Organic layer: p-methylagialcohol (10mmol) in 20mL chloroform;
Aqueous layer: 12% NaCl (60mL®); Supporting electrolyte: 0.36M HCI; Current détgs30mA/cr Electrode: Various electrodes (Table 5)
Stirring rate: 30rpm, Cell volume: 120 mL, Typecefl: undivided glass cell, Temperature: 30-34°C.

3.10. Effect of Substrate Concentration.

Substrate concentration is the most important pat@amfor biphasic Electrolysis in the conversion 4f

methylbenzyl alcohol to 4-methylbenzaldehyde .At kubstrate concentration from 05 -10 mmol give&entical

results (95-96%), when the substrate concentrag@iting increases from 15-20 mmol there is a latgerease in
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the yield of 4-methyl benzaldehyde, so the minimauhstrate concentration is the optimum choicetertliphasic
electrolysis system. Table 7 represents the substomcentration.

Table 7:Effect of substrate concentration on thein-direct electrochemical oxidation of 4-methylbenzylalcohol by biphasic electrolysis

S No Substrate Concentratiop Yield % Current Efficiency % for the formation of
) (mmol) 4-methyl benzyl alcoho| 4-methylbenzaldehyde 4-methylbenzaldehyde
1 05 5 95 63
2 10 4 96 64
3 15 12 83 55
4 20 16 77 51

Experimental conditions: Organic layer: p-methylagialcohol (10mmol) in 20mL chloroform;
Aqueous layer: 12% NaCl (60mL®)); Supporting electrolyte: 0.36M HCI; Current détlgs30mA/cr Electrode: Pt/Pt ; Stirring rate: 30rpm,
Cell volume: 120 mL, Type of cell: undivided gleeB, Temperature: 30-34°C.

3.11. Effect of Recycle use of Sodium Chloride.

The most attractive features mediated electrosgighare the use of Non-stoichiometric quantitiesredox
mediator and its recycle. The biphasic electrolysgse conducted for the oxidation of 4-methylberaiglohol to
4-methylbenzaldehyde under the standard reactioditon with continuous recycling of sodium chhtei i.e., the
freshly used sodium chloride was recovered, wasimeldreused for further reactions. Results are tegan Table
8.

Table 8:Effect of recycle spent mediator on thein-direct electrochemical oxidation of 4-methylbenzylalcohol by biphasic electrolysis

. Yield % Current Efficiency %for the formation of
S:No | Recycle Use of Spent Memat”'4—methyl benzyl alcoho| 4-methylbenzaldehyde 4-methylbenzaldehyde
1 Fresh sample 15 85 63
2 Recycle 1 23 77 64
3 Recycle 2 30 70 55
4 Recycle 3 26 74 51

Biphasic electrolysis conditions: Current densit3& mA/cr, Charge Passed: 3F; Anode/Cathode: Pt/Pt (areB5=cni), Electrolyte: 60 mL
of aqueous solution of (12%) NaCl and (0.36M) H&gllvent: (20 mL) Chloroform, Stirring rate: 30 rp@ell volume: 120 mL, Type of cell:
undivided glass cell, Temperature: 30-34°C.

A possible mechanism for theoxidation, based oritemature report, is outlined in Scheme 2 [28].As the
electrolysis proceeds; the chloride ion is oxidizgdthe anode to chlorine which, on hydrolysisulssin the
formation of hypochlorous acid and HCI. The unstabypochloroite forms CIO due to its ionic nature which
subsequently oxidizes the 4-methylbenzyl alcohah&corresponding4-methylbenzaldehyde (Scheme 2).

-2e
2Cr » Cl,
Cl,+ H,O » HOCI + HCI
H+
HOCI » CI" +H,0
Cl (|3I
: Q : (LSTH c O
| cr | al J:D\ R
C —_— C —_— I O —
R/|\H R/|\H R/| 4  ~HCI
H H H H

Cr

Scheme 2: The Possible mechanism for the biphasic electrolysis of p-methylbenzylalchol.
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*H NMR spectrum for 4-Methylbenzaldehyde

The spectrum shows the presence of aldehyde prdtdmsthylbenzaldehyde residues at 10.02 ppm. Tleenctal
shifts at 7.93-7.59 are the multiplet protons ofnzmme ring. These results clearly confirmed that4-
methylbenzaldehyde has been successfully formed.
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FT-IR spectrum for 4-methylbenzaldehyde.

The FT-IR spectrum for 4-methylbenzaldehyde sholsoad C-H stretching frequencies between 297&302"
represents the presence of aldehyde group (-CH@®)altrer major absorption band at 1731.62' @ould assigned
for the intramolecular H-bonding in aryl groupseTbther peaks 849,877,928.97 trepresents the peaks for c-c
double bond at out of plane deformations.
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Chromatogram
7g Nacl @C:\HPLC\DATAS\7g Nacl.lcd
uVv
4 <
i S
<+
1000000
500000~
] .\
- 0 A ©
0 ~ = 1Det.A Chl
- : . I : - : ‘ ‘
0.0 2.5 5.0 15 10.0
min
1 Det.AChl/254nm
PeakTable
Detector A Chl 254nm
Peak# Ret. Time Area Height Area % Height %
1 1.090 3713 132 0.014 0.010
2 2.549 5627 351 0.021 0.026
3 3.435 421352 22943 1.559 1.730
4 4.074 25991903 1280894 96.179 96.592
5 4.825 98823 5918 0.366 0.446
6 6.332 483632 15316 1.790 1.155
7 8.776 19501 535 0.072 0.040
Total 27024552 1326088 100.000 100.000
HPLC analysisfor the Effect of Chloride Concentration for 7g NaCl.
uv
4 <
] S
<+
1000000
500000+
] g g 8 g g g
" H 5 < 3 d
0 = 2 = < > 1Det.A Chl
- . - . T . : . : T : - : - T -
0.0 2.5 5.0 75 10.0
min
1 Det.AChl/254nm
PeakTable
Detector A Chl 254nm
Peak# Ret. Time Area Height Area % Height %
1 1.090 3713 132] 0.014 0.010
2 2.549 5627 351 0.021 0.026
3 3.435 421352 22943 | 1.559 1.730
4 4.074 25991903 1280894 | 96.179 96.592
5 4.825| 98823 5918 0.366 0.446
6 6.332 483632 15316 1.790 1.155
7 8.776 19501 535 0.072 0.040
Total 27024552 1326088 | 100.000 100.000

HPLC analysisfor the Effect of theacidic range.

238



S.Rajaet al J. Chem. Pharm. Res., 2013, 5(4):229-239

CONCLUSION

The reactions are carried out under mild conditiétih a precise modest electrochemical setup anskepteseveral
compensations such as absence of secondary prodmetsost of production, high renovation and yieldn
conclusion, this anodic method for the oxidation #4fmethyl benzyl alcohol to the corresponding 4-
methylbenzaldehyde in excellent yields using situ prepared hypochlorite ion via biphasic electrolydtssy
separation of the product, a simple work-up, roemgerature reaction conditions, and the reuseeoglctrolyte
are advantages of this biphasic electrolysis proeed
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