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ABSTRACT

Zolpidem, is an imidazopyridine group of non-benzodiazepine class drug, used for the treatment of insomnia. Here
with presenting a new approach for the synthesis zol pidem without isolation of intermediates. The modified process
is efficient, cost effective, simplified work up process and scalable synthesis of zolpidem with reducing cycle time.
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INTRODUCTION

Imidazo[1,2-a]pyridines have significant importange the pharmaceutical industry owing to the instirey
biological activities [1] displayed over a broachge of therapeutic classes , exhibiting anti-inflaatory [2],
antiulcer [3], antibacterial [4], selective cyclilependant kinase inhibitors [5] , GABA and benzpedfane receptor
agonists [6], cardiotonic [7], gastric anti secrgt8], hypnotic [9], and anti anxiety agents [10].

Zolpidem, chemically known as N,N,6-trimethyl-24f@ethylphenyl)imidazo[1,2-a]pyridine-3-acetamidb, (used
for the short term treatment of insomnia [8]. Altigh zolpidem is chemically unrelated to the berapelpines, it
interacts with benzodiazepine receptors locatedhengamma-amino butyricacid (GABA) receptors [1The
selective binding of zolpidem on the omega-1l-remephay explain the relative absence of myorelaxamd
anticonvulsant effects in animal studies. It shdvigh affinity and selectivity towards non-benzodipine —2-
receptors, which mean an improved activity fortileatment of anxiety, sleep disorders and convo]&iy.
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Figure 1: structure of Zolpidem

Literature studies revealed several different mashfd3-20] for the preparation of zolpidert) @nd they differ
mostly in the procedure for the introduction oftaceide chain at the 3-position from its basic skeltt-methyl-2-
(4-methylphenyl)imidazo[1,2-a]pyridingl. Mannich aminomethylation, Vilsmeier-Heck formitan and using
glyoxylic acid derivatives are reported for theraatuction of acetamide functional group 8n Preparation of
cyanomethyl derivative6, a key intermediate for the preparation of Zolpideis reported by the use of
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dimethylaminomethylation and formylation processés. formylation approach compound?2 treated with
oxalylchloride and dimethylformamide to get the nfigt derivative of 3-Formyl-2-(4-methylphenyl)-6-
methylimidazo[1,2-a]pyridined), which on reduction with sodium borohydride prodtice corresponding alcohol
derivative [6-Methyl-2-(4-methylphenyl)imidazo[1dpyridine-3-yllmethanol 4). This compound on treatment
with p-toluenesulfonylchloride in pyridine to prachi pyridinium tosylate sab, which on further treatment with
sodium cyanide to obtain the compouidThis converted to acid by base hydrolysis, furtamidation by usinf
carbonyldiimidazole (CDI) and gaseous dimethylanfifigure 2). However this process involves the asafggoxic
chemicals oxalyl chloride and sodium borohydriderennumber of steps with lower yield is not suiéafdr large
scale production.
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Figure 2: Reported synthesis of zolpidem by formylation process

Another reported procedure [8] for the preparatibrd, as shown in Figure 3nvolves the Mannich approach for
the synthesis of acetonitrile intermediate compo@in@ireatment of compoun2 with formalin and dimethylamine
in the presence of acetic acid to obtain dimethyt@methyl derivative, 3-(N,N-Dimethylaminomethyl}(2-
methylphenyl)-6-methylimidazo[1,2-a]pyridine8)( This compound on treatment with methyliodide to ¢
quaternary ammonium s&i followed by cyanation using Sodiumcyanide to atti[21]. Hydrolysis of cyano
derivative with alcoholic KOH provided the zolpidicid (7). Amidation of7 using carbonyldiimidazole (CDI) and
anhydrous dimethylamine produced zolpideinwith an overall yield of 40%. The use of methylael which is
low boiling, toxic and highly expensive, is not bia for the commercial production. Using highly store
sensitive and unstable CDI in the final step retstiihe large scale industrial application.
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Figure 3: Reported synthesis of zolpidem by aminomethylation process

EXPERIMENTAL SECTION

Melting pointswere determined in open capillaries and are unctade Progress of the reaction monitored by thin
layer chromatography using silica gel — GF 254 @{grcoated plates. The purity of all the compouciascked by
HPLC. The IR spectra were recorded in the solidestas KBr dispersion using Perkin-Elmer model-2000
instrument.'HNMR spectra were recorded on a Brucker 400 MHzrumsent with TMS as internal standard
(chemical shift ir5, ppm) and Mass spectra have been recorded on@(® fhodel.
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Preparation of 6-methyl-2-(4-methylphenyl)imidazo[1,2-a]pyridin-3-yl)aceticacid (7) without isolation of
inter mediates starting from 6-methyl-2-(4-methylphenyl)imidazo[1,2-a]pyridine (2)

To the cooled solution of 6-methyl-2-(4-methylphBimgidazo[1,2-a]pyridine Z) (100 grams, 0.45 mmol) in acetic
acid (500 mL) added 40% dimethylamine (76 granmysl, followed by paraformaldehyde (17.7 grams)cr8t at
50 - 55 °C for 3 hours and removed aceticid under reduced pressure. pH adjusted to 8.dilote sodium
hydroxide solution, extracted with dichloromethgB&300 mL). Organic layer washed with water, brwdution,
dried with anhydrous sodium sulfate, filtered amstiltl off the solvent until the volume reachesamund 300 mL.
This solution contains 6-methyl-2-(4-methylphenylidazo[1,2-a]pyridine-3-N,N-dimethylmethylamin8)( purity
by HPLC is around 90%, and used further as it is.

Above organic solution cooled to & °C and treated with ethylchloroformate (58.3 grat§4 mmol) slowly over

a period of 30 minutes. Stirred for one hour argliltbd off the solvent under reduced pressureltimio carbamate
salt as bright yellow colored solid. Dissolved iater (300 mL), adjusted pH 7.5 - 8.0 using 10% wodhydroxide
and added sodium cyanide (26.5 grams, 0.54 mmbije& at 50 - 55C for 3 hours, cooled, filtered and washed
the solid with water (500 mL). This crude solid tains 6-methyl-2-(4-methylphenyl)imidazo[1,2-a]mine-3-
acetonitrile 6), purity by HPLC around 85% and used further witthany purification.

The above crude solid was dissolved in 50% sulfacid (600 mL), stirred at 11%C for 4 hours. Cooled and added
to ice cold water (2.5 L). Adjusted the pH 9.0 lmdmg Sodium hydroxid and washed with dichloromath& x
300 mL). Aqueous layer treated with charcoal, adipH 5.5 with acetic acid. Filtered the solid,shvad with
water (500 mL) and dried to obtain 96.8 grams oféhyl-2-(4-methylphenyl)imidazo[1,2-a]pyridine-8edicacid
(7) as off-white solid. Purity: 99.5%; Mp: 234.0 -23°C; IR (cm"): 3427, 2919, 1701, 1508, 1183, 827, 805;
NMR (400 MHz, DMSO#): 6 2.31 (s, 3H), 2.34 (s, 3H), 4.08 (s, 2H), 7.17, @ 9.1 Hz, J= 1.5 Hz, 1H), 7.28 (d,
J= 8.0 Hz, 2H), 7.51 (d, J= 9.1 Hz, 1H), 7.61 & 810 Hz, 2H), 8.22 (s, 1H};C NMR (100 MHz, DMSQds) :
17.57, 20.93, 29.16, 111.36, 116.75, 123.69, 124123.11(2C), 128.23(2C), 130.08, 133.22, 135.8%7.93,
140.33,169.83; Mass (m/z): 281.2 (M+H)

Preparation of 6-methyl-2-(4-methylphenyl)imidazo[1,2-a]pyridine-3-N,N-dimethylacetamide (1)

To the suspension of 6-methyl-2-(4-methylphenyliiazio[1,2-a]pyridine-3-acetic acid’)( (20g, 71.4mmol) in
dichloromethane (500mL) was added triethylamirg(199 mmol) maintaining the temperature at 6G.3hen
pivaloyl chloride (11.2g, 93.3mmol) was added te thibove reaction mass and stirred for 30 minutdter A
completion, 40% aqueous solution of dimethylamih@ (L, 160mmol) was added in one lot at C and the
reaction mass stirred for 30 minutes. Later 5% agsiesodium hydroxide solution (150 mL) was added te
reaction mass stirred for 10 minutes, the orgasyerl was separated, washed with water (100mL)glsaiution
(100mL), dried with anhydrous sodium sulfate arntéfed. The solvent was distilled under reducedssree, n-
hexane (100mL) was added to the residue and sfiorea period of 15 minutes. The solid was filteradd washed
with n-hexane (20 mL), and dried in the oven tdaob 6-methyl-2-(4-methylphenyl) imidazo[1,2-a]pdire-3-
N,N-dimethylacetamidelj as white solid (20.8g, 90% yield and 99.8% piritR (cm?) 1635 (C=0);'H NMR
(CDCl, 400 MHz)6 2.34 (s, 3H), 2.40 (s, 3H), 2.88 (s, 3H), 2.943(4), 4.09 (s, 2H), 7.04 (dd,= 9.15 Hz, J=
1.58 Hz, 1H), 7.26 (d) = 7.87 Hz, 2H), 7.55-7.52 (m, 3H), 8.00 (s, 1 NMR (CDCk, 100 MHz)§ 168.03,
142.79, 142.40, 136.48, 131.93, 129.12, 127.58,042722.35, 120.64, 115.79, 115.22, 36.94, 3228%8, 20.79,
17.76; ESI MS: 308.5 (M+1);

RESULTSAND DISCUSSION

In view of the above drawbacks, we focused ourntéitia to circumvent the use of volatile, low bogirand
expensive methyliodide and make the process simpte scalable for industrial application. Inexpeasistable
ethylchloroformate used as the reagent for the &ion of quaternary salt and without isolation diged in
slightly basic aqueous solution and treated wittiilgm cyanide to produce the key nitrile intermegli@tin good
yield and purity. We applied this method for theegmration of various imidazo[l1,2-a]pyridine-3-acetidle
derivatives [22].

For the conversion of cyano derivative, so far,thé reports used alkaline hydrolysis for conversid 6 in to
zolpidic acid ), but it took long hours at higher temperaturesr @ttempts to use conc. Hydrochloric acid in
aqueous medium and acetic acid medium did notdggired yield and quality. When used 10% and 202%eaas
Sulfuric acid solutions, reaction proceeding bletéonger hours to complete the reaction. Finathaction in 50%
Sulfuric acid solution completed within two hourgdgroduced good results.

After successful cyanation and hydrolysis, our fahifted to eliminate the use of CDI in the anmmhatstep.
Thionylchloride and phosphorous pentachloride [2@e tried for the formation of acidchloride andsgag
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dimethylamine gas produce the required product.fgsing anhydrous dimethylamine gas to the reactiass is
cumbersome and results were not to our satisfactieydiscovered that aciélon treatment with pivaloyl chloride
in the presence of triethylamine produce mixed dnl, which by adding aqueous 40% dimethylamirlatsm
produce zolpidem in good yield and quality [24].
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Scheme 1: Modified processfor the synthesis of zolpidem

Having the new approach in hand, we attemptedHhersimplification of the process by avoiding thelasion of
intermediates (Scheme 1). After completion of theannich reaction, the crude product extracted in to
dichloromethane and used for the next stage. Ttielatbmethane solution, which contains compo@8ndreated
with ethylchloroformate to produce quaternary carbate salt. After completion of the reaction, sohvéistilled off
and obtained crude salt treated with sodium cyammdalkaline agueous medium to get the cyano dave® by
filtration. This crude product without any purifiean treated with sulfuric acid solution and aftesrk up obtained
zolpidic acid7 in good yield and purity. All this intermediatesed as it is they obtained without any purification
This acid reacted with pivaloyl chloride to get etikanhydride, which on treatment with aqueous digiamine
produced the zolpidem with >99% purity by HPLC averall yield of 70%.

CONCLUSION

In conclusion, we developed a simple method for #iyathesis of zolpidem, by avoiding the isolatioh o
intermediates. Thénsitu approach for the synthesis of zolpidem is effiti@ost effective by avoiding expensive
and unstable reagents methyliodide and CDI, redeyes time with increased yield and purity.
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