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Abstract: Electrochemical studies have been carried out émversion of Pyridine-2-carbaldehyde into 2-
Pyridyl methanol. This may provide a basis foreaattive environmental friendly and sustainable sgtith
procedure. The reduction process was investigayeticcvoltammetrically to explore it as an alterinat
synthetic route for the preparation of alcohols.&lctrolysis in basic medium (pH-9) controlledremt in 1.0

M Sodium acetate, 2-Pyridylmethanol was obtainedhasmajor product, which was isolated, purifiedl an
characterized by combined application of chromatphic and spectroscopic techniques. Stainless steel (SS-
316) electrodes were used as anode & cathode.flidat ef pH on electrochemical reduction was alsml®d.
Keywords: Pyridine-2-carbaldehyde, Stainless Steel (SS-EHléftrode, Cyclic Voltammetry, Controlled
Current electrolysis.

1.1 Introduction

Electrochemical routes for organic synthesis arerging as good alternatives to traditional labasats well
as industrial methods (e.g. heterogeneous and hemeogs catalysis). They have potential to compéte w
modern methods (e.g. enzymaticcatalysis, photoasdl All syntheses require application of enetgy
accomplish the transformation of raw materialscEtechemical synthesis involves application of eptal in
the presence of active electrode surfaces. Thdtiresflow of current drives the oxidation or redion and
subsequent recombination of reactants. Extensixiews of electroorganic syntheses are availabld][IFhere
are several features of electroorganic syntheaisatte often cited as being environmentally favierg). First,
electrons flowing as current may be regarded abtige reagents. Second, reactions may take pieadow-
temperature environment reducing the local consiomptf energy and reducing the risk of corrosioatenial
failure, and accidental release. Also, reactiong owur in low volatility or no-volatility reactiomedia. The
electrodes may be regarded as heterogeneous tsitidigs are easily separated from the productsp@tipg
electrolyte and electrochemically active mediafcies may be regenerated electrochemically armdeeed.
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Pyridine 2- carbaldehyde is a useful intermediateplharmaceuticals (6) .It is used in the prepamnatd
pralidoxime methiodide which is an antidote forgmsiing by organophosphate acetyl-cholinesterashbitoh
and in production of bisacodyl, a laxative (6).riegluction product 2-pyridyl methanol too is a vanportant
intermediate in pharmaceutical industry. (6) Irstpaper, we are reporting the electroorganic sgighaf 2-
pyridyl methanol by the reduction of Pyridine-2{taldehyde galvanostatically using stainless s®8} 316)
electrode in basic medium.

1.2 Material and methods

All the chemicals used were of analytical grade tred solutions were prepared in triply distilledtera All
experiments were carried out at room temperaturear Ro the electro-organic synthesis, the optimum
conditions of the reaction were worked out by mtilg the concepts of organic reaction mechanismgaaith
the appropriate interpretation of signals obtaifredh cyclic voltammetry in combination with spectoopy.
Cyclic voltammograms obtained in acidic, neutrad &asic conditions were of dissimilar nature, whitdarly
indicates formation of different electrolysis pratki under different condition of pH. At low pH vak)
reduction of Pyridine-2-carbaldehyde exhibits tweversible single electron waves and with thedaske in
the pH of the medium these two waves merge to fammtwo-electron reduction wave.

In acidic medium pinacol is obtained but under ¢hesnditions, stainless steel electrode cannotsbd hence
no attempt was made to synthesize this product. preeent method therefore offered single produzt vi
Pyridyl-2-methanol in alkaline conditions. The attive features of the technique are single protRytidyl-2-
methanol), economical electrode stainless steel3(®$, and last but not the least ecofriendly cbons.
Cyclic voltammograms were recorded at the scan o&t#00 mV/s using a computer interfaced instrument
ECDA-001 supplied by Con-serv Enterprises, Mumbie cyclic voltammogramic studies were carried out
using glassy carbon as working electrode, Ag/AgEleference and platinum electrode as counterretket
The results thus obtained were utilized to dedigedptimum reaction conditions for the reductiohe Electro-
organic synthesis was then carried out using a CQRiatre for Development of Physics Education, B.O.
Jaipur) make Galvanostat at Stainless steel e{®S-316). The reaction product was isolatedfipdrand
characterized by combined application of chromagtplgic technique and spectroscopy.

1.3 Results and Discussion

The carbonyl group is an electrophoric group offgrinteresting synthetic possibilities [7-8]. Thaluction of

a large number of organic compounds including aaybcompounds has been carried out electrochermicall
using stainless steel electrode in aqueous mediandtolled potential [9-10] and controlled curr¢ht-12] in
our laboratory. The reduction of carbonyl compouimdsqueous solutions is pH dependent. At low pél (H-

4) their cyclic voltammogram shows two irreversiklagle electron waves [13], indicating formatidntwo
products. Electrolysis on the plateau of the fivave usually affords the pinacol while reductiontbe second
plateau produces the alcohol [14]. The product &timm can be accounted for by the suggested messhg(m
acidic medium).
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With increase in the pH of the medium the two wawegge to form one two-electron reduction wave [15]
Under these conditions the primary product is threesponding alcohol as clarified in the proposeatmanism
(in basic medium).
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The effect of pH on reduction of Pyridine-2-carleigde has been summarized in the collective cyclic
voltammograms taken at different pH and same se#a of 100 mV/s in aqueous medium (Fig.1). The
voltammographic curves of 0.5 mM Pyridine-2-carleailgbe in aqueous medium, 2.5 M Potassium Chlosde a
supporting electrolyte and BR buffer of differeneaium (pH = 4.0, 7.0 and 9.0 ) at glassy carbontelde
using Ag/AgCIl as reference electrode are taken.

The conventional H-type cell with two limbs sepathby G-4 disc was used for electrolysis. The stipmp
electrolyte sodium acetate (1 M) was filled equallypoth the limbs. The Pyridine-2-carbaldehydd@lg) was
dissolved in the alcohol and placed in the cathati@mber. The stainless steel (SS-316) electrod@dan
area 2x3 chwas used as cathode as well as anode. The comstasnt (1 A) was passed through the
electrolyte for 2 hours with the help of CDPE m&avanostat.

The workup involved extracting the aqueous soldithmee times with methylene chloride (50 mL eadhe
methylene chloride extract from the reaction wasilsimed and washed with an aqueous solution of asziir
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NaCl. The organic extracts were then dried ovelydrdus NaSO, after the separation and then the product
formed was identified.

The separation of the electrolysis product wasiedmut with the help of semi preparative HPLC (&uilzu,
Japan) and the identification was made with FTIRhirtdzu, Japan), GC-MS spectrophotometer
(Thermofinnigan Trace-GC) and NMR (JEOL, Japan, BMY) technigues. The results are tabulated indabl
1.

Fig. 1: Cyclic Voltammograms showing effect of pH
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Tablel.
Name of substratel  Yield (%)  Yield IR Data (cni) Mass Spectra | NMR Data
(ing) m/z (©-value)
Pyridine-2- 87.9 1.23 3417, 109, 108, 7.36-8.50 (m,4H)
carbaldehyde 1605-1480 31,78 4.35 (s.2H),
3000-3100 4.43 (s,1H)

The FTIR data indicates prominent absorption batdg 3080-3010 cn11 (i) 1600-1430 crﬁ(s) due to C=C
and C=N stretching and a sharp peak at 1680 due to C=0 stretching of carbonyl compounds wéseo/ed

in the starting material, the latter were not obserin the FTIR of the product. A band at 3417 @hbserved in

the FTIR of the product which is due to -OH stratgh This indicates transformation of CO group anQH
group. Appearance of a singlet at 4.43 ppm in thRNspectrum of the product and assigned to OH group
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further confirms the aforesaid transformation. Tragmentation pattern of the product in its masscspm
indicates the presence of gbH unit in the product (m/z= 31).

The boiling point of the product was obtained a8-221° C, which is in good agreement with the reported
value for 2-pyridyl methanol.

1.4 Conclusions

Electrochemical reduction of the carbonyl compouatdsonstant current thus provides an attractivehgtic
route for synthesis of alcohols which are buildisigcks/synthons for pharmaceutical drugs. The ctitra
feature of the technique are single product (Pys2dsnethanol), economical stainless steel (SS-&l&jtrode,
and last but not the least ecofriendly conditions.
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