Trade Science Ine.

ISSN: 0974 - 7516 Volume 7 Issue 1

CHEMISTRY
A Tndéian Yournal

== Pyl] Peper

OCAIJ, 7(1), 2011 [21-25]

Synthesis and spectral characterization of related compounds of
L osartan potassium, an anti-hypertensive drug substance

D.P.Lokamaheshwari, G.Naveeenchandra Reddy, Bollikonda Satyanarayana*
Department of Research & Development, IPDO, Innovation Plaza, Dr. Reddy’sL abor atoriesL td., Bachupally,
Qutubullapur, R.R.Digt. - 500072, A.P., (INDIA)

E-mail : bsn2626@yahoo.com
Received: 9" June, 2010 ; Accepted: 19" June, 2010

ABSTRACT

Losartan potassium (1) is a known anti-hypertensive drug substance, re-
cently appeared in the European pharmacopoeia with the several process
related compounds/impurities. Out of (12) related compounds (6) were syn-
thesized and characterized based on IR, NMR and M S spectral data, and

same thing was described in this article.
© 2011 Trade Sciencelnc. - INDIA

INTRODUCTION

L osartan potassium (1), anon-peptide moleculeis
chemically known as 2-butyl-4-chloro-1-[ p-(0-1H-
tetrazol-5-ylphenyl) benzyl] imidazole-5-methanol
monopotassum salt, isused for thetreatment of hyper-
tension¥l. Recently, L osartan potassium appearedinthe
European pharmacopoeid? with 12 related compounds.
Majority of theseimpuritieswere resulted as by-prod-
uctsfrom thereported synthetic pathway (Scheme 1)
of Losartan potassium.

In thiscontext, the present article describes syn-
thesi§® and spectra characterization of six criticd phar-
macopoeia impuritiesof losartan potassum. Thesere-
lated compounds aredesignated as (2-butyl-4-chloro-
1H-imidazol-5-yl)methanal (7) / impurity A, [2'-(2H-
tetrazol-5-yl) biphenyl-4-yl] methanol (8) /impurity B,
5-[4'-((2-butyl-4-chloro-5-(isopropoxymethyl)-1H-
imidazol-1-yl) methyl) biphenyl-2-yl]-2H-tetrazole (9)
/Impurity F, 5-[4'-((2-butyl-4-chloro-5-(trityloxyme-
thyl)-1H-imidazol - 1-yl)methyl)biphenyl-2-yl]-2H-
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tetrazole (10)/impurity (1), (1-((2'-(2H-tetrazol-5-
yl)biphenyl-4-yl)methyl)-2-butyl-4-chloro-1H-
imidazol-5-yl) methyl acetate (11) /impurity (J) and 1-
[(2'-(2H-tetrazol-5-yl)biphenyl-4-yl) methyl]-2-butyl-
4-chloro-1H-imidazol e carbal dehyde (12) /impurity
(K).

EXPERIMENTAL

TheH NMR spectrarecorded on a Gemini 400
MHz FT NMR spectrometer, the chemical shiftswere
reported on 6 ppm relativeto TMS. The IR spectra
wererecorded inthe solid state asK Br dispersion us-
ing Perkin EImer FT-IR spectrophotometer. The mass
spectrarecorded on Shimadzu LCM S-QP8000, L C-
MS and AB-4000 Q-trap LC-MS/MS. Elemental
analysisfor CHN were performed on Perkin EImer
model 2400 CHNS/O analyzer at Dr. Reddy’s Labo-
ratories Ltd., Hyderabad.

(2-Butyl-4-chloro-1H-imidazol-5-yl) methanal (7).
To a mixture of 2-butyl-4-chloro-1H-imidazole-5-
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Scheme1: Reported synthetic schemefor L osartan potassum

carbaldehyde (3, 5.0 g, 0.026 mol) and methanol (15
mL), sodium borohydride (0.49 g, 0.013 mol) was
added portionwiseover 30 minat—10°C. Thereaction
mixturewaswarmed to room temperatureandto this,
2% agueousacetic acid (30.0 mL) wasadded over 10
minat 20-25°C. After 15 minutes, the solid wasfiltered,
washed with water (50 mL) and finally dried under
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vacuum at 60°C to afford thetitle compound (7) (4.75
g, yield: 94%, HPLC purity 99 %). IR (cm™): 3436
(OH); *H NMR (DMSO-d,, & ppm): 0.96 (t, 3H,
CH,),1.35(m, 2H,CH,), 1.60(m, 2H, CH,), 2.55t,
2H,CH,) 4.29(s, 2H, CH,); Mass: 189 (M*!); CHN
Analysiscacd. for CH,.CIN,O: C, 50.93; H, 6.95;
N, 14.85; Found: C, 50.98; H, 6.99; N, 14.89.
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Scheme?2: Synthetic schemefor L osartan potassumimpuritiespreparation

[2'-(2H-tetr azol-5-yl)biphenyl-4-yllmethanol (8)

A solution of 5-(4'-(bromomethyl)biphenyl-2-y1)-
2-trityl-2H-tetrazole (2, 5.0g, 0.0158 mal) in 15 %( v/
V) aqueousNMP (79.3 mL) washeated at 100-130°C
and thereaction progresswasmonitored by TLC. After
reaction completion, the mixturewas cooled, diluted
with water (160.0 ml) and extracted with dichlo-
romethane (50.0 mL ). The organic phasewaswashed
with water (3x20.0 mL), dried over sodium sul phate
and concentrated under vacuum on arotary evaporator
toyield thetitle compound (8) (2.0 g, yield: 88.5%,
HPLC purity 99 %). IR (cm): 3571-3406 (OH-NH
broad ); *"H NMR (DMSO-d,, 6 ppm): 4.19 (s, 2H,
CH2), 7.12 (d, 2H, Ar-H), 7.55 (d, 2H, Ar-H) 7.72
(d, 2H, Ar-H) 7.25 (d, 2H, Ar-H); Mass: 253 (M*4);
CH NAnaysscacd. for C H ,N,0: C, 66.65; H,
4.79; N, 22.21; Found: C, 66.69; H, 4.82; N, 22.28.
5-(4'-((2-butyl-4-chlor o-5-(isopr opoxymethyl)-1H-
imidazol-1-yl)methyl)biphenyl-2-yl)-2H-tetr azole
)

Toamixture potassum hydroxide (8.4 g, 0.15moal)
and dimethylformamide (150.0mL), 5(10.0g, 0.015
mol) wasadded at 25-35°C and stirred themixturefor
20 minutes. To the reaction mass, 2-bromopropane
(18.3 g, 0.150 mol) was added and maintai ned until
thereaction completion. Thereaction mass concentrated

under reduced pressure and the residua massdissolved
in acetonitrile (50 .0 mL), 10% aqueous HCI (100.0
mL) added and stirred at 20-25°C. Filtered the iso-
lated solid and washed with acetonitrile (10 mL) to af-
fordthetitlecompound (9). (3.0g, yidd: 85.7%, HPLC
purity 97 %); IR (cm?): 1011 (C-O); *H NMR
(DMSO-d,, & ppm): 0.96 (t, 3H, CH,), 1.16 (d, 6H,
CH3),1.35(m, 2H, CH,), 1.60 (m, 2H, CH,), 2.55 t,
2H, CH,), 2.66 (m, 1H, CH), 4.35(s, 2H, CH2), 7.12
(d, 2H, Ar-H), 7.55 (d, 2H, Ar-H) 7.72(d, 2H, Ar-H)
7.25(d, 2H,Ar-H); Mass: 465.2 (M*); CH N Analy-
sis cacd. for C H,,CIN,O: C, 64.58; H, 6.29; N,
18.07; Found: C, 64.55; H, 6.25; N, 18.02.

5-[4'-((2-butyl-4-chlor o-5-(trityloxymethyl)-1H-
imidazol-1-yl)methyl)biphenyl-2-yl]-2H-tetr azole
(10)

Toamixtureof (5) (5.0g, 0.0075 mal) and toluene
(60 mL), triethyl amine (5.0 g) was added under stir-
ring at 20-25°C. Thereaction mixturewas heated to
80-85°C. Trityl chloride (2.9g, 0.010mol) was added
a sametemperature and maintained until thereaction
compl etion. Reaction mass was concentrated under
vacuum, theresidua masswastriturated with acetoni-
trile (10 mL) and stirred at 25-35°C for 30-60 min.
Filtered theresultant solid and washed with acetonitrile
(5mL). Theresultant wet compound added to amix-
ture of acetonitrile (100 mL) and 10% aqueous HCI
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solution (100.0 mL) and maintained at 20-25°Ctill the
reaction completion. Filtered the solid compound,
washed with acetonitrile (10 mL) and dried at 50-60°C
toaffordtitlecompound (10). (3.0gyidd: 60%, HPLC
purity 97 %); IR (cnr?): 1057 (C-O) and 3447 (NH);
'HNMR (DMSO-d,, 5 ppm): 0.90(t, 3H, CH,), 1.20
(d, 6H, CH3),1.30(m, 2H, CH,), 1.60 (m, 2H, CH,),
2.60 (t, 2H, CH,), 2.80 (m, 1H, CH), 3.70 (s, 2H,
CH2), 4.30 (s, 2H, CH2), 7.1-7.8 (s, 23H, Ar-H);
Mass: 665.2 (M*); C H N Analysis calcd. for
C,,H, CIN.O: C, 74.03; H, 5.61; N, 12.63; Found:
C, 74.00; H, 5.58; N, 12.59.

[1-((2'-(2H-tetr azol-5-yl)biphenyl-4-yl)methyl)-2-
butyl-4-chlor o-1H-imidazol-5-ylJmethyl acetate
(11)

Toamixtureof (5) (5.0g, 0.0075moal) and toluene
(60 mL), triethyl amine (5.0 g) and acetyl chloride
(1.479g, 0.0187 mol) was added at 25-35°C. There-
action mixturewas hested to 80-85°C and maintained
until thereaction completion. Solid compound filtered
and washed with toluene (5.0 mL ). Organiclayer was
concentrated under vacuum and theresi dua masstritu-
rated withisopropyl acohol (25.0 mL) for 30-60 min
at 25-35°C, filtered theresultant solid and washed with
isopropyl alcohol (5.0mL). The abovewet compound
added to mixture of acetonitrile (100 mL) and 10%
aqueousHCl and stirred for 3 hours. Filtered thesolid,
washed with acetonitrile (5.0 mL) and dried & 50-60°C
toyield thetitlecompound (11). (2.75g, yield: 78.8,
HPLC purity 97 %); IR (cm?): 1742(C=0) and
1227,1255 (O-C 2 bands); *H NMR (DMSO-d,, &
ppm): 0.96 (t, 3H, CH,),1.35(m, 2H, CH,), 1.60 (m,
2H, CH,), 2.55 (t, 2H, CH,), 4.20 (m, 3H, CH3),
4.35 (s, 2H, CH2), 5.00 (s, 2H, CH2), 7.12 (d, 2H,
Ar-H), 7.55 (d, 2H, Ar-H) 7.72 (d, 2H, Ar-H) 7.25
(d, 2H, Ar-H); Mass: 465.2 (M*1); CH N Analysis
cacd. for C,,H,.CIN.O,: C, 62.00; H, 5.42; N, 18.08;
Found: C, 62.05; H, 5.44; N, 18.11.
1-[(2'-(2H-tetr azol-5-yl)biphenyl-4-yl)methyl]-2-
butyl-4-chlor o-1H-imidazole-5-car baldehyde (12)

A mixtureof (6) (59, 0.0118 moal) and toluene (10
ml) was added to agueous sol ution of sodium bicar-
bonate (2.98g, 0.035moal in 10 mL of water). lodine
(0.69), solid TEMPO (0.18g, 0.0011 mol) added to
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thereaction mixtureand stirred at 20-25°C until reac-
tion completion. Themixturewas cooled to 0-5°C, di-
luted with ethyl acetate (30 ML), aqueoussodium sulfite
(3gsodiumsulfitein 5mL of water) sol ution added and
layerswere separated. The organiclayer wasdried over
sodium sulfate, concentrated under vacuum and there-
sidua masstriturated with cyclohexane (50 mL) to & -
fordthetitlecompound (12). (4.0g, yield: 80%, HPLC
purity 97 %); IR (cmt): 1666 (C=0) and 2870,2734
2bands (C-H adehyde); *H NMR (DM SO-d,,, 5 ppm):
1.00 (t, 3H, CH,),1.40 (m, 2H, CH,), 1.70 (m, 2H,
CH,), 2.65(t, 2H, CH,), 4.40 (s, 2H, CH2), 5.00 (s,
2H, CH2), 7.12 (d, 2H, Ar-H), 7.55 (d, 2H, Ar-H)
7.72(d, 2H, Ar-H) 7.25 (d, 2H, Ar-H); 9.61 (s, 1H,
CH); Mass: 421.1 (M*Y); CH N Analysis calcd. for
C,H,,CIN.O: C, 62.78; H, 5.03; N, 19.97; Found:
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C, 62.75; H, 5.00; N, 19.94.
RESULTSAND DISCUSION

If the compound (4) contains unreacted (3), itis
reacted with sodium borohydridein the second step of
the Losartan process and |eadsto formation of impu-
rity (7). Inthesamefashion, saidimpurity was synthe-
sized by treating the compound (3) with sodiumboro-
hydride (Scheme 2). The mass spectrum of (7) dis-
played aprotonated molecular ionat m/z 189, IR spectra
pattern showed broadband at 3436 cm* correspond-
ing to OH stretching and apart from this, disappear-
ance of sharp carbonyl signal observed at 1666 cm2.
In*H NM R spectrum, onesinglet signal was observed
at 4.29 6 ppmwith two proton integration. Thisspec-
tral dataisin conformity with (2-butyl-4-chloro-1H-
imidazol-5-yl) methanol (7) structure. Impurity 8re-
sulted from compound (2), dueto basic reaction con-
ditions employed during the condensation step. This
impurity (Scheme 2) prepared by thereaction of com-
pound (2) with aqueousNMP (N-methyl pyrrolidine).
The mass spectrum of (8) displayed aprotonated mol-
eculeion at m/z 253, IR spectral patternissimilar to
that of compound (2) except two broad signalsat 3571
cnrt and at 3406 cm'! corresponding to OH and NH
stretching respectively. In*H NMR spectrum, singlet
signd appeared at 4.50 5 ppmwith oneproton integra-
tion corresponding to NH. Thisspectrd dataisincon-
formity [2'-(2H-tetrazol-5-yl)bi phenyl-4-yl]methanol
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(8) structure.

The compound /impurity (9) was synthesized by
treating (5) with aqueous HCI and 2-bromopropane
(Scheme 2). The mass spectrum of (9) displayed a
protonated moleculeion at m/z 465. The IR spectrum
was similar to that of (6), in addition to that
disappearance of abroad band at 3500 cm™* corres-
ponding to-OH stretching was observed. In*H NMR
spectrum, one multiplet signd at 2.66 6 ppmwith one
proton integration and onedoubl et at 1.16 6 ppmwith
Six protons integration was observed. Based on the
spectral data, the structure was confirmed as 5-[4'-
((2-butyl-4-chloro-5-(isopropoxymethyl)-1H-
imidazol-1-yl) methyl) biphenyl-2-yl]-2H-tetrazole (9).
Impurity 10 synthesized by treating the compound (5)
with 10% HCl andtrityl chloride (Scheme?2). Themass
spectrum of (10) displayed aprotonated moleculeion
at m/z 665.2. IR spectrum showed broad band at 3447
cm?* which was attributed to NH stretching and
disappearance of aOH band at 3564 cm®. Thisspectra
dataisin conformity with thestructure of (10).

Impurity (11) quantitatively synthesized by there-
action of compound (5) with 10% HCI and acetyl chlo-
ride (Scheme2). Themass spectrum of (11) displayed
aprotonated moleculeion at m/z 465.2. TheIR spec-
trashowed strong carbonyl absorption band at 1742
cmrt. In*H NM R spectrum, singlet signal appeared at
2.22 8 ppm with three proton integration and singl et
signa at 5.01 ppmwithtwo protonintegration. This
spectral dataisin conformity with structureof (11). Fi-
nally, impurity (12) synthesized by treating the com-

—= Pyl Peper
pound (6) with Tempo (2, 2, 6, 6-tetramethyl piperidine
1-oxyl) and 1., followed by with 10% HCI (Scheme 2).

Themass spectrum of (12) displayed aprotonated mol-

eculeionat m/z421.1. IR spectral patternwassimilar

tothat of (5), in addition to that aband at 1666 cm*

corresponding to C=0 stretching was observed. InH

NM R spectrum, singlet signal appeared at 9.61 6 ppm

with oneproton integration. Thisspectrd dataconfirms
thestructureof (12).

CONCLUSION

In conclusion, we have provided synthesis and
spectral characterization of six Losartan potassium
pharmacopia impurities.
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